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ABSTRACT 


Herbicides  had  varied  effects  on  amino  acid  and  ammonia  concentrations  in 
foliage  of  roundseed  dicanthelium,  Dicanthelium  sphaerocarpon  (Ell.)  Gould, 
and  western  ragweed,  Ambrosia  psilostachya  DC.,  and  in  leaves  of  honey  mes- 
quite,  Prosopis  juliflora  (Swartz)  DC.  var.  glandulosa  (Torr.)  Cockerell; 
yaupon,  Ilex  vomitoria  Ait.;  and  Macartney  rose,  Rosa  bracteata  Wendl.  Her- 
bicides used  were  atrazine,  bromacil,  2,4-D,  dalapon,  dicamba, 
3-6-dichloropicolinic  acid  (3,6-DPA),  glyphosate,  hexazinone,  picloram,  2,4,5-T, 
tebuthiuron,  and  triclopyr.  Plant  samples  were  taken  on  four  dates  after  spray- 
ing, processed,  and  analyzed  for  individual  amino  acids  and  ammonia  and  for 
total  amino  acids  plus  ammonia.  Percentage  of  plant  injury  was  also  deter- 
mined for  each  species.  Generally,  herbicides  producing  the  most  rapid 
development  of  foliar  injury  caused  the  most  changes  in  amino  acid  concentra- 
tions. Index  terms:  Ambrosia  psilostachya,  amino  acid  concentrations, 
ammonia  concentrations,  atrazine,  bromacil,  2,4-D,  dalapon,  dicamba,  Dican- 
thelium sphaerocarpon,  3,6-dichloropicolinic  acid,  glyphosate,  herbicides,  hex- 
azinone, honey  mesquite,  Ilex  vomitoria.  Macartney  rose,  picloram,  plant 
nutrition,  Prosopis  juliflora  var.  glandulosa,  range  plants,  Rosa  bracteata, 
roundseed  dicanthelium,  2,4,5-T,  tebuthiuron,  triclopyr,  weeds,  western 
ragweed,  yaupon. 

Address  communications  to:  R.  E.  Meyer,  Agricultural  Research  Service, 
Department  of  Range  Science,  Texas  A&M  University,  College  Station,  Tex. 
77843. 


INTRODUCTION 


Several  herbicides  are  known  to  benefit  some 
plants  in  various  ways  when  applied  at  sublethal 
levels.  These  herbicides  will  increase  content  of 
various  amino  acids,  total  crude  protein,  and 
other  plant  biochemical  components  and  will  im- 
prove growth  and  yield  (see,  for  example,  Ries  et 
al.  1963,  1967,  1968;  Ries  and  Gast  1965;  Fink 
and  Fletchall  1967;  Pulver  and  Tweedy  1968; 
Baur  et  al.  1970,  1977;  Arnold  and  Nalewaja 
1971;  Kay  et  al.  1971;  Tweedy  et  al.  1971;  Hiran- 
pradit  et  al.  1972;  Singh  et  al.  1972;  Steenbjerg  et 
al.  1972;  Houston  and  van  der  Sluijs  1973;  and 
Jung  and  Blohm  1974).  Many  of  these  sometimes 
beneficial  herbicides  are  used  in  the  South- 
western United  States  for  either  general  or 
specific  weed  control  (see,  for  example,  Meyer  et 
al.  1969,  1970,  1978;  Scifres  and  Hoffman  1972; 
Elwell  and  McMurphy  1973;  Texas  Agricultural 
Experiment  Station  1973;  Scifres  1975;  Byrd  and 
Colby  1978;  Meyer  and  Baur  1979;  Jacoby  et  al. 
1980;  and  Meyer  and  Bovey  1980a,  1980b,  1980c). 
Of  course,  these  herbicides  vary  in  their  effec- 
tiveness at  controlling  different  species.  And  we 


knew  that  the  beneficial  effects  would  prob- 
ably vary  also,  so  we  undertook  this  study  to  find 
out  how  various  herbicides  influence  amino  acid 
composition  of  five  typical  range  plants  (the 
leaves  of  three  woody  species  and  the  above- 
ground parts  of  the  other  two).  These  plants  were 
a grass,  roundseed  dicanthelium,  Dicanthelium 
sphaerocarpon  (Ell.)  Gould;  a broadleaf  her- 
baceous species,  western  ragweed,  Ambrosia 
psilostachya  DC.;  and  three  woody  species.  These 
were  honey  mesquite,  Prosopis  juliflora  (Swartz) 
DC.  var.  glandulosa  (Torr.)  Cockerell;  yaupon,  Il- 
ex vomitoria  Ait.;  and  Macartney  rose,  Rosa 
bracteata  Wendl.  Knowing  how  various  her- 
bicides affect  amino  acid  content  of  these  plants 
should  be  useful  to  ranchers  and  wildlife  man- 
agers, who  need  to  know  the  nutritive  value  of 
livestock  and  wildlife  feed.  And  weed  scientists 
should  find  the  information  equally  valuable; 
knowing  how  herbicides  affect  plant  biochemis- 
try should  help  them  develop  more  effective  her- 
bicides. 


MATERIALS  AND  METHODS 


The  amino  acid  changes  of  all  five  species  were 
studied  in  the  Claypan  Resource  Area  of  Texas  in 
Brazos  County  near  College  Station.  At  time  of 
spraying,  the  two  herbaceous  species,  roundseed 
dicanthelium  and  western  ragweed,  were  10  to  25 
cm  tall  and  were  growing  on  a Falba  loam  (a 
member  of  the  fine,  montmorillonitic,  thermic 
Typic  Albaqualfs).  Honey  mesquite  plants, 
which  had  been  mowed  about  1 year  earlier,  were 
1 to  1.5  m tall  and  were  growing  on  a Burleson 
clay  (a  member  of  the  fine,  montmorillonitic,  ther- 
mic Udic  Pellusterts).  Yaupon  plants  were  1 to 
1.5  m tall  and  were  growing  on  a Padina  loamy 
find  sand  (a  member  of  the  loamy,  siliceous,  ther- 
mic Grossarenic  Paleustalfs).  The  Macartney  rose 
plants  were  1 to  2 m tall  and  were  growing  on  a 


Ferris  clay  (a  member  of  the  fine,  mont- 
morillonitic, thermic  Udorthentic  Chromusterts). 

Plots  for  the  herbaceous  species  were  6.1  by 
18.3  m.  Treatments  were  replicated  three  times. 
Plots  for  honey  mesquite  were  6.1  by  18.3  m; 
those  for  the  other  two  woody  species  were  10.7 
by  18.3  m.  Two  replicates  were  used  for  the  three 
woody  species.  All  plots  were  established  in  a ran- 
domized complete-block  design. 

Herbicides  for  roundseed  dicanthelium,  west- 
ern ragweed,  yaupon,  and  Macartney  rose  were 
applied  broadcast  in  water  at  187  liters/ha  with  a 
tractor-mounted  boom  sprayer.  A hand-carried, 
compressed-air-operated  boom  sprayer  dispens- 
ing the  same  liquid  volume  was  used  to  spray  the 
honey  mesquite.  Herbicides  applied  included  80% 
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ai  (active  ingredient)  wettable-powder  formula- 
tions of  atrazine  (see  appendix  for  chemical 
names  of  herbicides)  and  tebuthiuron,  emul- 
sifiable  bromacil,  74%  ae  (acid  equivalent) 
magnesium-sodium  salt  of  dalapon,  dimethyl- 
amine  salt  of  dicamba,  propylene  glycol  butyl 
ether  esters  of  2,4-D  and  2,4,5-T,  isopropylamine 
salt  of  glyphosate,  90%  ai  crystalline  hexazinone, 
monoethanolamine  salt  of  3-6-dichloropicolinic 
acid  (3,6-DPA),  potassium  salt  of  picloram,  and 
ethylene  glycol  butyl  ether  esters  of  triclopyr.  All 
herbicides  were  applied  on  the  herbaceous  species 
except  3,6-DPA;  all  herbicides  were  applied  at 
1.12  kg/ha  except  atrazine  (2.2  kg/ha)  and  dalapon 
(5.6  kg/ha).  Four  or  five  herbicides  were  applied 
on  the  woody  species,  at  1.12  kg/ha  on  honey  mes- 
quite  and  2.24  kg/ha  on  Macartney  rose  and 
yaupon. 

Plant  samples  were  collected  for  each  species  at 
four  dates  between  the  date  of  spraying  and  a 
maximum  of  27  days  after  application.  The  inter- 
val depended  to  some  extent  on  the  species. 
About  100  g of  plant  material  was  put  in  plastic 
bags  and  placed  on  ice  until  brought  to  the 
laboratory.  Then  the  samples  were  frozen  until 
chemically  analyzed.  For  each  replicate  sample  of 
roundseed  dicanthelium  and  western  ragweed,  10 
plants  were  cut  off  about  2 cm  above  the  ground 
in  each  plot.  And  for  honey  mesquite,  yaupon, 
and  Macartney  rose,  about  200  mature  dark- 
green  leaves  were  collected  at  random  from  5 to 
10  plants  in  each  plot. 


RESULTS  AND 

Amino  Acids 
in  Untreated  Plants 

Concentrations  of  amino  acids  and  ammonia 
varied  widely  among  species  (table  1).  The 
highest  concentration  (16.88  g/100  g tissue)  oc- 
curred in  honey  mesquite  leaves.  Western 
ragweed  foliage  and  Macartney  rose  leaves  had 
intermediate  concentrations  (9.64  and  9.87  g/100 
g tissue),  and  roundseed  dicanthelium  foliage  and 
yaupon  leaves  contained  the  lowest  (7.5  and  7.72 
g/100  g tissue).  The  reason  for  the  wide  variation 
is  not  clear.  The  textures  of  the  roundseed  dican- 
thelium foliage  and  honey  mesquite  leaves  are 
similar,  but  amino  acids  were  about  twice  as  con- 


Before  amino  acid  analysis,  plant  parts  were 
rated  for  herbicide  injury  or  discoloration  and 
then  were  cut  into  2.5-cm  sections,  lyophilized, 
and  ground  to  pass  an  8-mesh/cm  screen.  A 0.2-g 
sample  was  hydrolyzed  with  100  ml  of  6 N HC1 
for  24  hours  in  a nitrogen  atmosphere.  The 
hydrolysates  were  evaporated  to  dryness  and 
rinsed  with  de-ionized  water  until  free  of  HC1.  The 
samples  were  dried  again.  The  hydrolysates  were 
diluted  with  sodium  acetate  buffer  with  a pH  of 
2.2  so  that  1 ml  contained  about  0.4  mg  of  pro- 
tein. The  samples  were  then  filtered  and  0.50  ml 
placed  on  the  resin  column  of  a Beckman  model 
120C  amino  acid  analyzer. 

Tracings  made  with  amino  acids  of  known  con- 
centrations were  used  as  standards  to  convert 
tracings  of  the  samples  to  grams  of  amino  acid 
per  100  g of  moisture-free  tissue.  Since  the 
amount  of  ammonia  was  included  in  the  analysis, 
it  was  combined  for  data  analysis  with  total 
amino  acids. 

The  data  on  each  amino  acid,  total  amino  acids 
with  ammonia,  and  percentage  of  plant  injury 
were  analyzed  in  two  ways.  First,  they  were 
analyzed  as  a factorial  design,  with  herbicides 
and  time  after  treatment  as  the  main  effects.  Sec- 
ond, results  of  each  herbicide  treatment  at  each 
date  of  sampling  were  analyzed  as  a randomized 
complete-block  design.  Means  were  compared  by 
Duncan’s  new  multiple-range  test  at  the  5%  level. 


DISCUSSION 

centrated  in  honey  mesquite.  Likewise,  thick, 
waxy  leaves  of  yaupon  had  lower  amino  acid  con- 
centrations than  similar  leaves  of  Macartney 
rose.  The  percentages  of  the  various  amino  acids 
in  the  total  were  similar  among  all  five  species. 

Amino  acid  concentrations  decreased  pro- 
gressively in  succeeding  samplings  of  roundseed 
dicanthelium  (table  1),  while  those  in  western 
ragweed  were  slightly  higher  at  the  second  (7-day) 
sampling  than  at  27  days.  Apparently,  the  reduc- 
tions occurred  because  of  increases  in  structural 
carbohydrates.  Leaves  of  honey  mesquite,  yau- 
pon, and  Macartney  rose  were  mature  at  the  first 
sampling  (2-day),  so  amino  acid  content  did  not 
change  during  the  overall  sampling  period. 
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Although  the  concentration  of  amino  acids 
varied,  their  ranks  were  similar  among  all  five 
species  (table  2).  The  two  dicarboxylic  amino 
acids,  aspartic  acid  and  glutamic  acid,  occurred  in 
the  highest  concentrations.  Leucine  ranked  third. 
Alanine,  lysine,  arginine,  and  valine  generally 
grouped  from  4th  through  7th;  proline,  glycine, 
and  phenylalanine  from  8th  through  10th;  serine 
and  threonine,  the  two  amino  acids  with  hydroxyl 
groups,  and  isoleucine  from  11th  through  13th; 
and  tyrosine,  histidine,  methionine,  and  ammonia 
from  14th  through  17th. 

Similarly,  Chibnall  et  al.  (1963)  found  that  most 
nitrogen  in  nine  species,  including  ryegrass,  oc- 
curs in  arginine,  glutamic  acid,  and  lysine.  In 
alfalfa,  Wilson  and  Tilley  (1965)  found  that 
arginine  occurs  in  the  highest  concentration, 
followed  by  lysine.  And  Bandemer  and  Evans 
(1963)  studied  the  amino  acid  concentration  of 
seeds  of  nine  species  and  found  that  glutamic  acid 
occurs  in  the  highest  concentration  in  rice  (Oryza 
sativa  L.)  and  wheat  and  that  leucine  occurs  sec- 
ond highest  in  concentration  for  corn  (Zea  mays 
L.)  and  sudangrass  (Sorghum  sudanense  (Piper) 
Stapf.),  while  aspartic  acid  is  second  most  abun- 
dant in  rice,  bean  ( Phaseolus  vulgaris  L.),  and 
sunflower.  Glutamic  acid  and  arginine  occur  in 
the  highest  concentration  in  cottonseed  (Lefler  et 
al.  1977,  Elmore  et  al.  1979,  Elmore  and  Paul 
1980).  Glutamic  acid  and  aspartic  acid  occur  in 
the  highest  concentrations  in  cotton  leaves 
(McMichael  and  Elmore  1977).  Glutamic  acid  oc- 
curs in  the  highest  concentration  in  the  nutmeats 
of  pecan,  Cary  a illinoensis  (Wangenh.)  K.  Koch 
(Elmore  and  Polles  1980). 

Herbicide  Effects 
on  the  Five  Species 

Herbicides  had  various  visible  effects  on  the 
five  species  (tables  3-7).  None  caused  visible  in- 
jury 2 days  after  treatment.  Roundseed  dican- 
thelium  and  western  ragweed  were  sprayed  with 
herbicides  April  26,  1978,  and  rated  2,  7,  14,  and 
27  days  later.  On  roundseed  dicanthelium  (table 
4)  7 days  after  treatment,  dalapon  and  glypho- 
sate,  the  two  foliar-active  herbicides  most  active 
on  grasses,  caused  significant  injury  (70%  and 
67%)  compared  to  the  untreated  plants  (7%). 
After  14  and  27  days,  bromacil,  dalapon,  glypho- 
sate,  and  hexazinone  caused  80%-100%  leaf  and 
stem  injury.  By  27  days,  the  untreated  plants 


showed  some  injury  (30%)  because  of  the  dry 
weather. 

On  western  ragweed,  none  of  the  herbicides 
caused  significant  leaf  or  stem  chlorosis  or 
necrosis  after  2 or  7 days  (table  5).  But,  after  14 
days,  atrazine,  2,4-D,  dalapon,  hexazinone, 
picloram,  and  tebuthiuron  caused  47%-70%  in- 
jury. After  27  days,  all  herbicides  caused  signifi- 
cant injury,  and  five  killed  all  the  plants. 

None  of  the  herbicides  caused  significant  visi- 
ble injury  to  honey  mesquite  leaves  4 days  after 
spraying  (table  6).  All  herbicides  except  2,4,5-T, 
however,  caused  significant  injury  after  6 days. 
All  herbicides  caused  significant  injury  after  10 
days,  but  only  3,6-DPA  and  picloram  had  killed 
all  the  leaves.  Leaves  killed  by  3,6-DPA  and 
picloram  turned  brown  and  generally  remained  on 
the  plants  at  the  end  of  10  days.  The  other  her- 
bicides yellowed  the  leaflets,  and  some  leaflets 
abscised  by  the  end  of  10  days. 

On  yaupon,  no  injury  was  observed  on  leaves  or 
stems  of  untreated  plants  or  plants  sprayed  with 
3,6-DPA  through  21  days  (table  3;  note— data  for 
yaupon  were  combined  because  no  date  or  date- 
by-treatment  interactions  were  significant). 
Picloram,  2,4,5-T,  and  triclcpyr  caused  2%-10% 
and  35%-50%  injury  after  5 and  14  days.  After 
21  days,  picloram  caused  65%  injury,  2,4,5-T 
82%,  and  triclopyr  85%.  The  injured  leaves 
developed  black  spots  that  generally  spread  until 
the  whole  leaf  was  black. 

On  Macartney  rose,  no  herbicide  treatment 
caused  significant  leaf  or  stem  chlorosis  or 
necrosis  after  4 days  (table  7).  But,  8 days  after 
treatment,  2,4-D,  picloram,  and  triclopyr  caused 
75%-95%  injury,  and  2,4-D  and  picloram  killed 
all  the  leaves,  turning  them  brown  to  black  at  18 
days.  The  3,6-DPA  and  glyphosate  treatments 
were  ineffective,  having  caused  no  significant  in- 
jury through  18  days.  The  date-by -treatment  in- 
teraction was  significant. 

So,  visible  foliar  injury  was  generally  first  ex- 
pressed by  plants  treated  with  the  herbicides 
most  effective  at  control:  dalapon  and  glyphosate 
for  roundseed  dicanthelium;  2,4-D,  picloram,  and 
tebuthiuron  for  western  ragweed;  3,6-DPA  and 
picloram  for  honey  mesquite;  picloram  and 
2,4,5-T  for  yaupon;  and  2,4-D  and  picloram  for 
Macartney  rose.  The  clear-cut  selectivity  of 
3,6-DPA  was  demonstrated  by  its  effectiveness 
on  honey  mesquite  and  ineffectiveness  on  yaupon 
and  Macartney  rose. 
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Herbicide  Effects 
on  Concentrations 
of  Total  Amino  Acids 
and  Ammonia 

Amino  acid  concentrations  varied  because  of 
herbicide  effects,  except  in  yaupon,  and  in  some 
cases  because  of  plant  aging.  As  shown  in  table  1, 
the  total  amino  acid  concentration  tended  to 
decrease  with  time  in  the  two  herbaceous  species, 
but  the  concentration  remained  essentially  con- 
stant in  the  three  woody  plants.  Tables  8-11  list 
concentrations  of  total  amino  acids  and  ammonia 
by  date  and  treatment  for  each  species  except 
yaupon,  where  only  the  mean  data  for  all  dates 
are  presented. 

No  herbicide  significantly  affected  concentra- 
tion of  total  amino  acids  in  ammonia  in  roundseed 
dicanthelium  after  2 days  (table  8).  After  7 days, 
the  amino  acid  content  was  higher  in  plants 
treated  with  atrazine,  bromacil,  and  tebuthiuron 
than  in  untreated  plants.  After  14  days,  atrazine, 
hexazinone,  picloram,  and  tebuthiuron  increased 
amino  acid  concentration  over  that  of  untreated 
plants.  After  27  days,  atrazine,  bromacil,  2,4-D, 
dicamba,  2,4,5-T,  tebuthiuron,  and  triclopyr  all 
increased  amino  acid  content  over  that  of  un- 
treated plants  at  the  same  date. 

For  western  ragweed,  differences  were  signifi- 
cant among  dates  and  herbicides  (table  9).  But  no 
differences  occurred  2 days  after  treatment. 
Atrazine  increased  amino  acid  concentration  7 
days  after  treatment,  and  glyphosate  reduced  it 
14  days  after  treatment.  Averaged  over  all  dates, 
atrazine  increased  amino  acid  content;  2,4-D, 
dicamba,  glyphosate,  and  triclopyr  reduced  it. 

In  honey  mesquite  2 days  after  treatment,  no 
herbicide  affected  total  amino  acids  including  am- 
monia (table  10).  Picloram  and  triclopyr  reduced 
amino  acid  concentration  4 days  after  treatment, 
and  all  herbicides  reduced  amino  acid  concentra- 
tion 6 and  10  days  after  treatment. 

In  yaupon  (table  3),  amino  acid  plus  ammonia 
concentration  did  not  vary  among  dates  (2,  5,  14, 
and  21  days),  nor  was  the  date-by-herbicide  in- 
teraction significant.  So,  only  the  main  effects  for 
herbicides  are  given.  These  show  that  picloram, 
2,4,5-T,  and  triclopyr  reduced  the  amino  acid  con- 
centration equally,  while  3, 6-DP  A had  no  effect. 

In  Macartney  rose  (table  11),  2 days  after  treat- 
ment, 3,6-DPA  increased  total  amino  acid  con- 
tent, and  triclopyr  reduced  it.  This  was  the  only 
species  where  total  amino  acid  content  was  af- 


fected 2 days  after  treatment.  Picloram  and 
triclopyr  reduced  amino  acid  concentration  at  4, 
8,  and  18  days,  and  2,4-D  reduced  it  8 and  18  days 
after  treatment. 

Herbicide  Effects 
on  Individual  Amino  Acids 

Tables  3 and  12-15  show  which  amino  acids  in- 
creased or  decreased  (compared  to  untreated 
plants)  in  each  species  at  each  of  the  four  samp- 
ling dates  after  treatment.  Tables  16-83  give  the 
results  for  each  amino  acid  with  date-by- 
treatment  interactions  for  each  species  except 
yaupon. 

Effects  by  plant  species 

Few  changes  occurred  in  roundseed  dican- 
thelium (tables  12  and  16-32)  within  2 days  after 
treatment.  Dicamba  decreased  methionine  (table 
26),  and  tebuthiuron  increased  alanine  (table  16) 
and  valine  (table  32).  Herbicides  had  various  ef- 
fects on  amino  acid  concentrations  in  roundseed 
dicanthelium  at  7,  14,  and  27  days  after  treat- 
ment (table  12).  Atrazine  caused  10  or  more 
amino  acids  to  increase  in  concentration  during 
this  period.  Dalapon  and  glyphosate,  two  rapid- 
acting herbicides  effective  for  controlling  grasses, 
decreased  concentrations  of  several  amino  acids  7 
and  14  days  after  treatment.  Bromacil,  2,4-D, 
dicamba,  picloram,  2,4,5-T,  tebuthiuron,  and 
triclopyr  increased  amino  acid  concentration, 
primarily  27  days  after  treatment.  Aspartic  acid 
(table  19)  and  glutamic  acid  (table  20),  the  two 
dicarboxylic  acids,  were  the  amino  acids  most 
often  increasing  after  herbicide  application. 

In  western  ragweed  (tables  13  and  33-49)  at  2 
days  after  treatment,  2,4-D  reduced  aspartic  acid 
(table  36),  and  dalapon  increased  proline  (table  45) 
concentration.  Atrazine  caused  a temporary  in- 
crease in  13  amino  acids  and  ammonia  7 days 
after  treatment.  Bromacil,  hexazinone,  and 
tebuthiuron  increased  aspartic  acid  (table  36)  7 
and  14  days  after  treatment.  Herbicides  effective 
for  control  of  broadleaf  plants  such  as  western 
ragweed— 2,4-D,  dicamba,  glyphosate,  picloram, 
2,4,5-T,  and  triclopyr— reduced  the  concentration 
of  several  amino  acids. 

In  honey  mesquite  leaves  (tables  14  and  50-66), 
main-effect  differences  among  dates  and  her- 
bicides were  significant  for  all  amino  acids;  only 
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ammonia  was  not  significantly  different  by  date. 
The  date-by-treatment  interactions  were  signifi- 
cant for  all  amino  acids  and  ammonia.  At  2 
days  after  treatment  (table  14),  only  3,6-DPA 
increased  arginine  (table  52),  and  2,4, 5-T  in- 
creased aspartic  acid  (table  53).  Aspartic  acid 
increased  at  4 and  6 days  after  treatment  with 
3,6-DPA  and  at  6 days  with  picloram.  At  4 days 
after  treatment,  glyphosate  and  2, 4, 5-T  had  no 
effect  on  amino  acids  while  3,6-DPA  reduced  the 
tyrosine  (table  65)  concentration.  Picloram  re- 
duced concentrations  of  7 amino  acids,  and  tri- 
clopyr  reduced  those  of  13.  The  seven  amino  acids 
both  herbicides  reduced  in  concentration  were 
alanine  (table  50),  glycine  (table  55),  lysine  (table 

59) ,  methionine  (table  60),  phenylalanine  (table 
61),  threonine  (table  64),  and  tyrosine  (table  65). 
At  6 and  10  days  after  treatment,  all  five  herbi- 
cides reduced  the  concentration  of  7-16  amino 
acids.  Alanine  (table  50),  glycine  (table  55),  histi- 
dine (table  56),  lysine  (table  59),  methionine  (table 

60) ,  phenylalanine  (table  61),  and  tyrosine  (table 
65)  were  reduced  by  all  five  herbicides  at  these 
two  dates. 

The  3,6-DPA  did  not  affect  concentration  of  in- 
dividual amino  acids  in  yaupon  (table  3).  None  of 
the  herbicides  affected  ammonia  content.  But 
2, 4, 5-T  and  triclopyr  reduced  the  concentration  of 
almost  all  amino  acids  below  that  in  untreated 
plants.  Picloram  reduced  the  concentration  of 
about  half  the  amino  acids.  These  differences 
generally  occurred  at  all  sampling  dates. 

In  Macartney  rose  (tables  15  and  67-83), 
glyphosate  had  little  effect  on  amino  acid  concen- 
tration. The  3,6-DPA  increased  concentration  of 
all  amino  acids  and  ammonia  2 days  after  spray- 
ing but  then  reduced  the  concentration  of  most  of 
them  8 days  after  spraying  even  though  the  her- 
bicide caused  little  visible  injury  to  the  foliage. 
The  2,4-D,  picloram,  and  triclopyr  all  reduced 
amino  acid  concentrations— triclopyr  at  all  dates 
beginning  at  2 days  after  treatment  and  2,4-D 
and  picloram  mainly  beginning  4 days  after  treat- 
ment. 

Effects  by  herbicide 

Atrazine  markedly  increased  concentration  of 
all  amino  acids  in  roundseed  dicanthelium  and 
western  ragweed,  the  two  species  treated  with  it; 
however,  in  a few  instances,  the  differences  were 
not  significant.  The  largest  increase  was  in  aspar- 


tic acid  (tables  19  and  36)  concentration.  These  in- 
creases by  triazine  herbicides  have  been  found  by 
others  (see,  for  example,  Fink  and  Fletchall  1967, 
Kay  1971,  Tweedy  et  al.  1971,  and  Houston  and 
van  der  Sluijs  1973).  Ashton  and  Crafts  (1973)  in- 
dicate that  subtoxic  amounts  of  triazine  her- 
bicides increase  levels  of  nitrogen  in  plants.  These 
increases  are  most  likely  to  occur  at  low  levels  of 
nitrogen  and  under  adverse  climatic  conditions; 
both  conditions  probably  occurred  in  this  study. 
Apparently,  triazine  herbicides  increase  nitrate 
reductase  activity,  therefore  enabling  plants  to 
use  nitrate  more  efficiently  than  they  use  am- 
monia. Since  plant  weights  were  not  recorded,  it 
was  not  possible  to  determine  if  increased  amino 
acid  concentrations  were  accompanied  by 
decreases  in  plant  weight. 

In  most  cases,  2,4-D  had  little  effect  on  amino 
acids  in  the  tolerant  roundseed  dicanthelium 
(table  12).  But  it  generally  reduced  concentra- 
tions of  most  amino  acids  in  the  broadleaf 
species,  western  ragweed  (table  13)  and  Macart- 
ney rose  (table  15).  Probably,  2,4-D  and  other 
phenoxy  herbicides  inhibited  protein  synthesis  in 
the  susceptible  species  at  the  rate  applied.  But,  at 
certain  lower  rates,  2,4-D  and  2, 4, 5-T  have  in- 
creased nucleic  acid  and  protein  content  by 
enhancing  DNA  and  RNA  synthesis  in  several 
species  (Bovey  and  Young  1980). 

The  3,6-DPA  is  relatively  specific  for  honey 
mesquite.  It  reduced  all  amino  acid  concentra- 
tions except  aspartic  acid  and  proline  in  honey 
mesquite  (table  14).  The  3,6-DPA  did  not  affect 
amino  acid  concentration  of  the  tolerant  yaupon. 
But,  in  Macartney  rose,  it  did  increase  amino  acid 
concentration  at  2 days  and  decrease  it  at  8 days 
after  treatment.  Dicamba  slightly  increased  six 
amino  acids  in  the  resistent  roundseed  dican- 
thelium (table  12)  but  reduced  concentration  of 
most  amino  acids  in  the  susceptible  western 
ragweed  (table  13). 

Being  an  effective  herbicide  for  controlling 
grasses,  glyphosate  reduced  concentrations  of 
most  amino  acids  in  roundseed  dicanthelium 
(table  12),  but  it  increased  glutamic  acid  concen- 
tration. Glyphosate  also  reduced  concentrations 
of  10  amino  acids  in  western  ragweed  foliage  and 
of  all  amino  acids  except  proline  in  honey  mes- 
quite. Glyphosate  has  been  postulated  either  to 
inhibit  aromatic  amino  acid  biosynthesis  in 
plants  (Jaworski  1972)  or  to  reduce  aromatic 
amino  acid  levels  by  increasing  phenylalanine 
ammonia-lyase  activity  (Hoagland  et  al.  1978, 
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Duke  et  al.  1980).  Our  results  support  the 
postulate  in  that  both  tyrosine  and  phenylalanine 
concentrations  were  reduced  at  least  on  some 
species.  Glyphosate  has  little  effect  on  Macart- 
ney rose,  possibly  because  the  water-soluble  her- 
bicide cannot  penetrate  the  waxy  Macartney  rose 
leaves  to  any  extent. 

Hexazinone,  an  effective  herbicide  for  most 
grasses  and  some  broadleaf  species,  increased 
aspartic  acid,  glycine,  phenylalanine,  and 
threonine  in  the  grass,  roundseed  dicanthelium 
(table  12),  and  ammonia  and  aspartic  acid  in 
western  ragweed  through  14  days  (table  13).  But 
it  reduced  concentrations  of  six  amino  acids  in 
western  ragweed  27  days  after  treatment  (table 
13). 

Picloram  increased  concentration  of  six  amino 
acids  in  the  resistent  roundseed  dicanthelium 
(table  12)  but  reduced  concentration  of  most 
amino  acids  in  honey  mesquite  (table  14)  and 
Macartney  rose  (table  15).  The  2,4,5-T  increased 
12  amino  acid  concentrations  in  roundseed  dican- 
thelium (table  12)  27  days  after  treatment.  It 


reduced  concentrations  of  most  amino  acids  in 
honey  mesquite  (table  14)  and  yaupon  (table  3). 
Tebuthiuron  increased  the  concentration  of  12 
amino  acids  in  roundseed  dicanthelium  (table  12) 
and  aspartic  acid  in  western  ragweed  (table  13); 
the  other  amino  acids  were  not  affected.  Triclopyr 
increased  the  concentration  of  14  amino  acids  in 
roundseed  dicanthelium  (table  12),  but  reduced 
the  concentration  of  most  amino  acids  in  yaupon 
(table  3),  honey  mesquite  (table  14),  and  Macart- 
ney rose  (table  15).  Triclopyr  caused  the  most 
common  reduction  in  amino  acids  of  any  her- 
bicide studied,  but  it  was  followed  closely  by 
picloram. 

Since  the  precise  mode  of  action  of  most  of  the 
herbicides  is  not  known,  it  is  difficult  to  deter- 
mine the  significance  of  the  changes  that  have 
been  recorded.  In  most  cases,  however,  concentra- 
tions of  amino  acids  decreased  when  the  species 
was  sprayed  with  a phytotoxic  herbicide.  Amino 
acid  concentrations  were  generally  not  affected 
by  herbicides  in  species  resistant  to  the  herbicide. 
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Table  1. — Total  amino  acid  concentrations  in  untreated  plants  at  four  intervals  after 

treated  plants  were  sprayed 


Days 

after 

spraying1 

Concentration  (g/100  g 

moisture- 

■free  tissue) 

2 

in — 

Roundseed 

dicanthelium 

Western 

ragweed 

Honey 
mes  quite 

Yaupon 

Macartney 

rose 

10. 14ab 

16.90a 

8.04a 

10.41a 

4-7 

10.63a 

16.93a 

7.88a 

9.66a 

6-14 

9 . 74ab 

16.58a 

7.78a 

10. 16a 

10-27 

8.06b 

17.10a 

7.18a 

9.27a 

Mean 

9.64 

16.88 

7.72 

9.87 

1 Intervals  after  spraying  when  sampled:  roundseed  dicanthelium  and  western  rag- 
weed— 2,  7,  14,  and  21  days;  honey  mes quite — 2,  4,  6,  and  10  days;  yaupon — 2,  5,  14, 
and  21  days;  Macartney  rose — 2,  4,  8,  and  18  days. 

2 Values  having  a common  letter  are  not  significantly  different  at  the  5%  level  by 
Duncan's  new  multiple-range  test. 
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Table  2. — Rank  of  means  of  amino  acid  and  ammonia  concentrations  (highest  to  lowest)  in 

untreated  plants 
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Table  3. — Amino  acid  and  ammonia  concentrations  in  leaves  of  yaupon  sprayed 
with  four  herbicides  at  2.24  kg  ae  per  hectare  on  June  14,  19781 


Amino  acid 

Concentration  (g/100  g tissue)  in 

plants  treated  with2 — 

Untreated 

3,6-DPA 

Picloram 

2,4,5-T 

Triclopyr 

Alanine 

0.50a 

0.39b 

0.38b 

0.36b 

Ammonia 

• 22a 

• 21a 

.22a 

.20a 

Arginine 

.50a 

• 40b 

.37b 

.34b 

Aspartic  acid.. 

..  .77ab 

.81a 

. 72a-c 

• 69bc 

. 64c 

Glutamic  acid.. 

. . .90a 

• 93a 

.76b 

.72b 

.68b 

Glycine 

• 46a 

. 39bc 

• 36c 

.33c 

His  tidine 

• 18a 

.13b 

.12b 

.lib 

Isoleucine 

.42a 

.34b 

• 33b 

.30b 

Leucine 

• 80a 

.63b 

.60b 

.56b 

Lys ine 

.52a 

.40b 

• 38b 

.35b 

Methionine 

.16a 

. 14ab 

.13b 

.12b 

Phenylalanine . . 

.47a 

• 50a 

.40b 

. 38b 

.36b 

Proline 

.42a 

.35bc 

.34cd 

• 30c 

Serine 

• 40a 

.34bc 

. 32bc 

• 29c 

Threonine 

.41a 

• 35bc 

.32cd 

.29d 

Tyrosine 

.34a 

.35a 

.28b 

.27b 

.25b 

Valine 

.50a 

.42bc 

• 40c 

• 37c 

Total 

8.07a 

6.64b 

6.34b 

5.85b 

1Leaf  injury 

ratings  were  made  on  July  5,  1978;  the 

percentage 

of  leaf 

chlorosis  or  necrosis  was  0%  for  untreated  plants  and 

for 

those  treated  with 

3,6-DPA;  65%  for  plants  treated  with  picloram;  82%  for 

those  treated  with 

2,4,5-T;  and  85%  for  those  treated  with  triclopyr. 

By  Duncan's  multiple-range 

test,  these  values  would  be  assigned  the  following  letters  (those 

val  ues 

having  a common 

letter  are  not  significantly  different 

at 

the  5% 

level):  Oc , 

65b,  82a,  85a. 

2 Values  given 

are  means  of  samples  collected  in  1978 

on 

June  16 

, 19,  and  28 

and  on  July  5. 

Values  having 

a common  letter  within 

rows 

are  not 

significant- 

ly  different  at 

the  5%  level  by  Duncan's  new  multipl 

e- 

range  test. 
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Table  4. — Leaf  and  stem  chlorosis  and  necrosis  in  roundseed  dicanthelium  sprayed 
with  11  herbicides  on  Apr.  26,  1978,  and  rated  on  4 dates 


Treatment1 

Leaf  and  stem  chlorosis  and  necrosis(%)2 

Rating  date  (days  after  spraying) 

Mean 

Apr.  28  (2) 

May  3 ( 7 ) 

May  10  (14) 

May  23  (27) 

Untreated 

lOkl 

71 

1 3 j —1 

30f-k 

15e 

Atrazine 

lOkl 

17i-l 

40e-h 

43e-g 

28cd 

Bromacil 

71 

23h-l 

83a-c 

83a-c 

49b 

2,4-D 

71 

lOkl 

17i-l 

37f-i 

18e 

Dalapon 

13J-1 

70cd 

80bc 

83a-c 

62a 

Dicamba 

71 

lOkl 

1 7 i-1 

20i-l 

13e 

Glyphosate 

71 

67cd 

90  ab 

93ab 

64a 

Hexazinone 

71 

13j-l 

83a-c 

100a 

51b 

Picloram 

71 

lOkl 

20i-l 

33f-j 

18e 

2,4,5-T 

lOkl 

23h-l 

20i-l 

27g-l 

20de 

Tebuthiuron . . . . 

lOkl 

1 3j  — 1 

57de 

47ef 

32c 

Triclopyr 

71 

lOkl 

17  i-1 

23h-l 

17e 

Mean 

8d 

24c 

45b 

52a 

— 

1A11  herbicides  were  applied  at  1.12  kg  ai  (or  ae)  per  hectare  except  atrazine 
(2.2  kg/ha)  and  dalapon  (5.6  kg/ha). 

2 Values  having  a common  letter  among  the  date-by-treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's 
new  multiple-range  test. 
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Table  5. “Leaf  and  stem  chlorosis  and  necrosis  in  western  ragweed  sprayed  with  11 
herbicides  on  Apr.  26,  1978,  and  rated  on  4 dates 


Treatment1 

Leaf  and  stem  chlorosis  and 

necrosis( %)2 

Rating  date  (days  after  spraying) 

Mean 

Apr.  28  (2) 

May  3 ( 7 ) 

May  10  (14) 

May  23  (27) 

Untreated ...... 

7gh 

7gh 

7gh 

20f-h 

10c 

Atrazine 

3h 

7gh 

57b-e 

77a-c 

36ab 

Bromacil 

3h 

13f-h 

33d-h 

60b-e 

28ab 

2,4-D 

lOf-h 

17f-h 

47c-f 

100a 

43ab 

Dalapon 

lOf-h 

17f-h 

60b-e 

80a-c 

42ab 

Dicamba 

7gh 

13f-h 

43c-g 

100a 

41ab 

Glyphosate 

7gh 

17f-h 

30e-h 

87ab 

35ab 

Hexazinone . . . . . 

7gh 

lOf-h 

67a-d 

100a 

46a 

Picloram 

7gh 

17f-h 

57b-e 

100a 

45ab 

2,4,5-T 

7gh 

lOf-h 

30e-h 

80a-c 

32ab 

Tebuthiuron. . . . 

3h 

13f-h 

70a-c 

100a 

47a 

Triclopyr 

7gh 

lOf-h 

33d-h 

97a 

37ab 

Mean 

6c 

12c 

44b 

83a 

— 

■'•All  herbicides  were  applied  at  1.12  kg  ai  ( or  ae)  per  hectare  except  atrazine 
(2.2  kg/ha)  and  dalapon  (5.6  kg/ha)  . 

2Values  having  a common  letter  among  the  date-by-treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's 
new  multiple-range  test. 


Table  6. — Chlorosis  and  necrosis  in  leaves  of  honey  mesquite  sprayed  with  five 
herbicides  (at  1.12  kg  ae  per  hectare)  on  May  30,  1978,  and  rated  on  four  dates 


Leaf  and  stem  chlorosis  and  necrosis(%)1 


Treatment 


Rating  date  (days  after  spraying) 


Mean 

June  1 (2)  June  3 (4)  June  5(6)  June  9 (10) 


Untreated......  Of  Of  If  If  lb 

3 , 6-DP  A 2f  lld-f  82ab  100a  49a 

Glyphosate Of  8ef  65a-c  72ab  36a 

Picloram 5ef  22c-f  85ab  100a  53a 

2,4,5-T 5ef  6ef  40b- f 88ab  35a 

Triclopyr Of  16d-f  58a-d  52a-e  32a 


Mean 2b  10b  56a  69a 


''■Values  having  a common  letter  among  the  date-by-treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's 
new  multiple-range  test. 
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Table  7. — Chlorosis  and  necrosis  in  leaves  of  Macartney  rose  sprayed  with  five 
herbicides  (at  2.24  kg  ae  per  hectare)  on  June  12,  1978,  and  rated  on  four  dates 


Leaf  and  stem  chlorosis  and  necrosis(%)1 


Treatment  Rating  date  (days  after  spraying) 

Mean 

June  14  (2)  June  16  (4)  June  20  (8)  June  30  (18) 


Untreated lc  16bc  8c  8c  8b 

2,4-D 10c  20bc  75a  100a  51a 

3 , 6-DP  A 5c  15bc  22bc  15bc  14b 

Glyphosate 4c  4c  25bc  20bc  13b 

Picloram 0c  40b  88a  100a  57a 

Triclopyr 8c  40b  95a  95a  60a 


Mean 4c  22b  52a  56a 


1 Values  having  a common  letter  among  the  date-by-treatraent  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's 
new  multiple-range  test. 


Table  8. — Concentrations  of  total  amino  acids  and  ammonia  in  roundseed 
dicanthelium  sprayed  with  11  herbicides  on  Apr.  26,  1978,  and  sampled  on  4 dates 


Treatment1 

Concentration  (g/100  g moisture- 

free  tissue)2 

Sampling  date  (days  after  spraying) 

Mean 

Apr.  28  (2) 

May  3 ( 7 ) 

May  10  (14) 

May  23  (27) 

Untreated 

. 8.44c-l 

8 . 24e-n 

7.231-p 

6. 08qr 

7 . 50f 

Atrazine 

8.87a-h 

9.98a 

9 . 5 la-d 

8. 19e-n 

9.14a 

Bromacil 

9. 16a-f 

9. 56a-c 

8 . Ole-n 

8. Ole-n 

8. 69a-c 

2,4-D 

8 . 31d-m 

8 . 13e-n 

7 . 61i-o 

7 .33k-p 

7 . 84ef 

Dalapon 

8.38c-l 

7.73g-o 

7.36j-o 

6.79o-r 

7.57f 

Dicamba 

8 . 22e-n 

8. 53b-k 

7 . 97f-o 

7.241-p 

7.99d-f 

Glyphosate  . . . . 

8.37c-l 

7.53i-o 

6.20p-r 

5.87r 

6.99g 

Hexazinone . . . . 

9 . 22a-e 

9 . 12a-f 

8 . 95a-g 

7 . 06n-q 

8.59bc 

Picloram 

8. 74b-i 

8. 73b-i 

8. 62b-i 

7 . 1 2m-q 

8. 30c-e 

2,4,5-T 

. 8.12e-n 

7 . 94f-o 

8 . 33d-m 

7 . 55i-o 

7.98d-f 

Tebuthiuron . . . 

. 9.59a-c 

9 . 48a-d 

9. 68ab 

7 . 65no 

9. lOab 

Triclopyr . . . . . 

8. 57b-j 

9 . 07a-f 

8.40c-l 

7 . 96f-o 

8. 50cd 

Mean ...... 

. 8.66a 

8.67a 

8.16b 

7.24c 

— 

1A11  herbicides  were  applied  at  1.12  kg  ai  (or  ae)  per  hectare  except  atrazine  (2.2 
kg/ha)  and  dalapon  (5.6  kg/ha) . 

2 Values  having  a common  letter  among  the  date-by-treatment  interactions  or  in  each 
group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 
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Table  9. — Concentrations  of  total  amino  acids  and  ammonia  in  western  ragweed  sprayed 
with  11  herbicides  on  Apr.  26,  1978,  and  sampled  on  4 dates 


Treatment1 

Concentration  (g/100  g moisture- 

■free  tissue)2 

Sampling  date  (days  after  spraying) 

Mean 

Apr.  28  (2) 

May  3 ( 7 ) 

May  10  (14) 

May  23  (27) 

Untreated 

, . 10. 14b-i 

10. 63b-f 

9.74b-j 

8.06g-o 

9 . 64bc 

Atrazine 

,.  10. 87b-e 

13.43a 

1 1 . 14b-d 

8.83e-m 

11.07a 

Bromacil 

. . 10. 88b-e 

11 . 90ab 

1 1 . 64a-c 

8. 12g-o 

10.63ab 

2,4-D. 

. . 10.03b-i 

9.20d-l 

7.62j-o 

6.15o 

8.25d 

Dalapon 

, . 11 . 63a-c 

10.41b-f 

10. 13b-i 

8.88d-m 

10. 26ab 

Dicamba 

. . 10.45b-f 

8.95e-m 

7.57j-o 

6 . 7 4m-o 

8.38d 

Glyphosate . . . . 

9.34d-k 

9. 47c-k 

7.47k-o 

7.41k-o 

8.42d 

Hexazinone . . . . 

9.28d-k 

10.51 b-f 

10. 62 b-f 

6. 24no 

9. 16cd 

Picloram 

, . 10. 62b-f 

9 . 13d-l 

7 . 93i-l 

7 .001-o 

8. 67cd 

2,4,5-T 

9 . 16d-l 

10. 31b-g 

8.02h-o 

8. 14g-o 

8 . 9 1 cd 

Tebuthiuron . . . 

, . 10. 24b-h 

11.84ab 

10.46b-f 

8. 99d-m 

10.40ab 

Triclopyr 

9.27d-k 

8.82e-m 

8.40f-n 

7.55j-o 

8. 51d 

Mean 

,.  10.16a 

10.37a 

9.23b 

7.68c 

— 

1A11  herbicides  were  applied  at  1.12  kg  ai  (or  ae)  per  hectare  except  atrazine  (2.2 
kg/ha)  and  dalapon  (5.6  kg/ha) . 

2 Values  having  a common  letter  among  the  date-by-treatment  interactions  or  in  each 
group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 


Table  10. — Concentrations  of  total  amino  acids  and  ammonia  in  leaves  of  honey 

mes quite  sprayed  with  five  herbicides  (at  1.12  kg  ae  per  hectare)  on  May 
30 > 1978,  and  sampled  on  four  dates 


Concentration  (g/100  g moisture-free  tissue)1 


Treatment  Sampling  date  ( days  after  spraying) 

Mean 

June  1(2)  June  3 (4)  June  5(6)  June  9 (10) 


Untreated 16.90a-d  16.93a-c  16.58b-e  17.10a-c  16.88a 

3 , 6-DP A 1 7 . 90ab  16.41b-f  13.65g-i  12.48h-j  15.11b 

Glyphosate . . . . . 18.04ab  16.04c-f  13.83gh  12.19hi  15.02b 

Picloram. . . . . . . 16.40b-f  15.19d-g  14.18g  14.88e-g  15.16b 

2,4,5-T 18.51a  16.85a-d  14.73f-g  10.82j  15.23b 

Triclopyr . . . . . . 16.78a-d  l4.23g  11. 99i j 10.98j  13.49c 


Mean 17.42a  15.94b  14.16c  13.08d 


1Values  having  a common  letter  among  the  date-by-treatraent  interactions  or  in 

each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 
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Table  11. — Concentrations  of  total  amino  acids  and  ammonia  in  leaves  of  Macartney  rose 
sprayed  with  five  herbicides  (at  2.24  kg  ae  per  hectare)  on  June  12,  1978, 
and  sampled  on  four  dates 


Concentration  (g/100  g moisture-free  tissue)1 

Treatment  Sampling  date  (days  after  spraying) 

Mean 

June  14  (2)  June  16  (4)  June  20  (8)  June  30  (18) 

Untreated 10.41b  9.66b-d  10.16bc  9.27b-d  9.87a 

2,4-D 10.24bc  8.22de  5.03f  4.28f  6.94b 

3,6-DPA 12.82a  10.61b  8.18de  8.24de  9.96a 

Glyphosate 9.95bc  lO.lObc  9.31b-d  8.80c-e  9.54a 

Picloram 9.50b-d  7.29e  4.29f  4. Ilf  6.30b 

Triclopyr 8.76c-e  7.46e  5.44f  4.52f  6.54b 


Mean 10.28a  8.89b  7.07c  6.54c 


1Values  having  a common  letter  among  the  date-by-treatment  interactions  or  in  each 
group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 
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Table  12. — Changes  in  concentrations  of  amino  acids  and  ammonia  in  roundseed 
dicanthelium  (compared  to  untreated  plants)  after  herbicide  application 


Herbicide 
and  change 
in  concentration1 

Days  after  application2 

7 

14 

27 

Atrazine 

increased 

Ala,  Arg,  Asp, 

Glu, 

Arg, 

As p , G1  u , Gly, 

Ala , 

Arg  , 

As  p , G1  u , 

Gly,  Iso,  Leu, 

Lys  , 

Iso, 

Lys , Phe , Ser , 

Gly, 

His, 

Iso,  Leu, 

Phe,  Ser,  Thr, 

Tyr, 

Thr  , 

Val. 

Lys  , 

Phe , 

Ser , Thr , 

Val. 

Tyr, 

Val. 

Bromacil 

increased 

Asp 

Asp 

Arg , 

Asp,  Glu, 

Gly, 

His  , 

Iso,  Lys, 

Phe, 

Ser , 

Tyr,  Val. 

2,4-D 

increased 

Gly, 

Iso  , Val . 

Dalapon: 

Increased . . . . 

Glu,  His 

Glu. 

Decreased. . . . 

Ala,  Arg,  Gly, 

His  , 

Ala, 

Leu 

Leu , Lys , Phe , 

Tyr. 

Dicamba 

increased 

Gly, 

His  , Iso  , 

Lys  , 

Tyr . 

Glyphosate : 

Increased . . . . 

Glu 

Decreased . . . . 

Ala,  Arg,  Gly, 

His  , 

Ala, 

Arg,  Gly,  His, 

Iso, 

Leu, 

Phe , Tyr . 

Iso , Leu,  Lys  , 

Met, 

Iso , 

Leu,  Lys  , Met , 

Phe,  Thr,  Tyr, 

Val. 

Phe, 

Thr,  Tyr,  Val. 

/ 

Hexazinone 

increased 

Asp 

Gly,  Phe 

Gly, 

Thr  . 

Picloram 

increased 

Glu 

Glu 

Glu, 

Gly,  His, 

Lys  . 

2,4,5-T 

increased 

Gly,  Val 

Arg  , 

G1  u , G1  y , 

His  , 

Iso, 

Leu,  Lys , 

Phe  , 

Thr  , 

Tyr , Val  . 

Tebuthiuron 

increased 

Asp 

As  p , G1 y , Phe  , 

Ala, 

Arg  , 

Asp,  Glu, 

Ser. 

Gly, 

Iso, 

Lys,  Ser, 

Thr  , 

Tyr, 

Val . 

Triclopyr 

increased 

Asp,  Glu 

Glu 

Arg  , 

G1  u , Gly, 

His  , 

Iso, 

Leu,  Lys, 

Phe , 

Ser , 

Thr  , Tyr , 

Val . 

1A11  herbicides 

were  applied  at 

1.12  kg 

ai  (or  ae)  per  hectare 

except 

atrazine  (2.2 

kg/ha)  and  dalapon  (5.6  kg/ha). 

2 At  2 days  after  treatment,  methionine  decreased  with  dicamba,  and  alanine  and 
valine  increased  with  tebuthiuron. 

Symbols:  Ala  = alanine,  Amm  = ammonia,  Arg  = arginine.  Asp  = aspartic  acid,  Glu  = 
glutamic  acid,  Gly  = glycine,  His  = histidine,  Iso  = isoleucine,  Leu  = leucine,  Lys  = 
lysine,  Met  = methionine,  Phe  = phenylalanine,  Ser  = serine,  Thr  = threonine,  Tyr  = 
tyrosine,  Val  = valine. 
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Table  13. — Changes  in  concentrations  of  amino  acids  and  ammonia  in  western 
ragweed  (compared  to  untreated  plants)  after  herbicide  application 


Herbicide  Days  after  application2 

and  change  — — - — 

in  concentration1  7 14  27 


Atrazine 

increased 


Bromacil 

increased . . 

2,4-D 

decreased . . 

Dalapon: 

Increased 

Decreased....  Met Val 


Dicaraba 

decreased Leu,  Met,  Phe  , Tyr  , Arg  , Gly,  Leu,  Phe  , 

Val.  Thr,  Tyr,  Val. 

Glyphosate 

decreased Ala,  Arg,  Gly,  Iso, 

Leu,  Met,  Phe,  Thr, 
Tyr,  Val. 

Hexazinone : 


Increased....  Amm,  Asp Amm,  Asp 

Decreased 

Picloram 

decreased Gly,  Leu,  Phe,  Thr, 

Tyr,  Val. 

2,4,5-T 

decreased Leu,  Phe,  Tyr,  Val. 

Tebuthiuron 

increased Amm,  Asp Asp 

Triclopyr 

decreased Leu,  Met,  Tyr,  Val 


Ala,  Amm,  Arg,  Asp,  Asp 

Glu,  Gly,  Iso,  Leu, 

Lys , Phe , Ser , Thr , 

Tyr , Val . 


Amm , Asp Asp 

Met Gly,  His,  Leu,  Met, 

Phe , Thr , Tyr , Val . 


Leu , Lys  , Phe  , Tyr  , 
Val. 

Glu. 


His,  Leu,  Lys,  Met, 
Tyr , Val . 


1A11  herbicides  were  applied  at  1.12  kg  ai  (or  ae)  per  hectare  except  atrazine  (2.2 
kg/ha)  and  dalapon  (5.6  kg/ha) . 

2At  2 days  after  treatment,  aspartic  acid  decreased  with  2,4-D,  and  proline 
increased  with  dalapon. 

Symbols : Ala  = alanine,  Amm  = ammonia,  Arg  = arginine,  Asp  = aspartic  acid,  Glu  = 
glutamic  acid,  Gly  = glycine.  His  = histidine,  Iso  = isoleucine,  Leu  = leucine,  Lys  = 
lysine,  Met  = methionine,  Phe  = phenylalanine,  Ser  = serine,  Thr  = threonine,  Tyr  = 
tyrosine,  Val  = valine. 
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Table  14. — Changes1  in  concentrations  of  amino  acids  and  ammonia  in  honey  mesquite 

leaves  (compared  to  untreated  plants)  after  herbicide  application  (at  1.12 
kg  ae  per  hectare) 


Days  after  application2 


Herbicide  7 14  27 


3,6-DPA 

Arg  , 

Gly, 

His  , 

Ala, 

Arg, 

Glu, 

Gly, 

Iso, 

Leu, 

Lys, 

Met, 

His, 

Iso, 

Leu, 

Lys, 

Phe, 

Ser , 

Thr  , 

Tyr, 

Met, 

Phe , 

Ser , 

Thr  , 

Val. 

Tyr, 

Val. 

Glyphosate . . . . 

Arg, 

Gly, 

His  , 

Ala, 

Amm, 

Arg, 

Asp, 

Iso  , 

Leu, 

Lys  , 

Met, 

Glu, 

Gly, 

His, 

Iso  , 

Phe, 

Thr, 

Tyr, 

Val. 

Leu, 

Lys, 

Met , 

Phe , 

Ser  , 

Thr  , 

Tyr, 

Val. 

Picloram. 

Gly, 

Lys  , 

Met, 

Ala, 

Arg, 

Gly, 

His  , 

Ala, 

Arg, 

Gly, 

His  , 

Phe , 

Thr  , 

Tyr. 

Iso , 

Leu, 

Lys  , 

Met, 

Leu, 

Lys  , 

Met, 

Phe  , 

Phe, 

Thr, 

Tyr, 

Val. 

Thr, 

Tyr, 

Val. 

2,4,5-T 

Amm, 

Gly, 

His  , 

Ala, 

Arg, 

Asp, 

Glu, 

Lys  , 

Met, 

Phe, 

Tyr . 

Gly, 

His  , 

Iso  , 

Leu, 

Lys, 

Met , 

Phe, 

Ser , 

Thr  , 

Tyr, 

Val. 

Triclopyr 

Arg, 

Glu, 

Gly, 

Ala, 

Amm, 

Arg, 

Asp, 

Ala, 

Amm, 

Arg, 

Asp, 

His  , 

Iso , 

Leu, 

Lys  , 

Glu, 

Gly, 

His  , 

Iso , 

Glu, 

Gly, 

His  , 

Iso  , 

Met, 

Phe, 

Thr, 

Tyr, 

Leu, 

Lys , 

Met, 

Phe , 

Leu, 

Lys, 

Met, 

Phe , 

Val. 

Ser , 

Thr , 

Tyr, 

Val. 

Pro , 

Ser , 

Thr  , 

Tyr, 

Val . 


1A11  changes  were  decreases . 

2 At  2 days  after  treatment,  arginine  increased  with  3,6-DPA  and  aspartic  acid 
increased  with  2,4,5-T.  At  4 and  6 days,  aspartic  acid  increased  with  3,6-DPA  and  at 
6 days  with  picloram. 

Symbols:  Ala  = alanine,  Amm  = ammonia,  Arg  = arginine,  Asp  = aspartic  acid,  Glu  = 
glutamic  acid,  Gly  = glycine,  His  = histidine,  Iso  = isoleucine,  Leu  = leucine,  Lys  = 
lysine,  Met  = methionine,  Phe  = phenylalanine,  Pro  = proline,  Ser  = serine,  Thr  = 
threonine,  Tyr  = tyrosine,  Val  = valine. 
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Symbols:  Ala  = alanine,  Amm  = ammonia,  Arg  = arginine,  Asp  = aspartic  acid,  Glu  = glutamic  acid,  Gly 
glycine,  His  = histidine.  Iso  = isoleucine.  Leu  = leucine,  Lys  = lysine.  Met  = methionine,  Phe  = 
phenylalanine,  Pro  = proline,  Ser  = serine,  Thr  = threonine,  Tyr  = tyrosine,  Val  = valine. 


Table  16. — Alanine  concentrations  in  roundseed  dicanthelium  sprayed  with  11  herbicides 

on  Apr.  26,  1978,  and  sampled  on  4 dates 


Treatment 1 

Alanine  concentration  (g/100  g moisture-free  tissue)2 

Sampling  date  (days  after  spraying) 

Mean 

Apr.  28  (2) 

May  3 (7) 

May  10  (14) 

May  23  (27) 

Untreated 

0. 60b-e 

0 . 60b-e 

0 . 55c-h 

0.461-1 

0.56d 

Atrazine 

. 64a-c 

• 70a 

. 6 1 b-e 

.57 c-g 

. 63a 

Bromacil 

.67ab 

•63a-c 

•51f— j 

•51f-j 

.58cd 

2,4-D 

. 60b-e 

. 58c-f 

• 5 7 c-g 

•54d-i 

• 57cd 

Dalapon 

. 61 b-e 

•51f-j 

•49g-j 

• 45J-1 

.52e 

Dicamba 

. 6 1 b-e 

. 62a-d 

• 5 7 c-g 

•53e-j 

.59b-d 

Glyphosate 

.62a-d 

•50f-j 

• 40kl 

.391 

• 48f 

Hexazinone 

. 68ab 

. 61b-e 

• 53e-j 

•48h-k 

. 57cd 

Picloram 

.63a-c 

.61 b-e 

•60b-e 

.51f-j 

.59b-d 

2,4, 5-T 

.60 b-e 

• 57  c-g 

.60 b-e 

.56c-h 

. 62ab 

Tebuthiuron. . . . 

.70a 

.62a-d 

.58c-f 

•57c-g 

•59b-d 

Triclopyr 

. 62a-d 

. 62a-d 

.57c-g 

♦57c-g 

.58cd 

Mean 

.63a 

.60b 

• 55c 

• 51d 

— 

1A11  herbicides  were  applied  at  1.12  kg  ai  ( or  ae)  per  hectare  except  atrazine  (2.2 

kg/ha)  and  dalapon  (5.6  kg/ha). 

2 

Values  followed  by  a common  letter  among  the  date-by-treatraent  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 
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Table  17. — Ammonia  concentrations  in  roundseed  dicanthel iura  sprayed  with  11  herbicides 

on  Apr.  26,  1978,  and  sampled  on  4 dates 


Treatment1 

Ammonia  concentration  (g/100  g moisture-free  tissue)2 

Sampling  date  (days  after  spraying) 

Mean 

Apr.  28  (2) 

May  3 ( 7 ) 

May  10  (14) 

May  23  (27) 

Untreated 

0.16b 

0.17b 

0.17b 

0.14b 

0.16c 

Atrazine 

.18b 

.27ab 

.4  lab 

.3  lab 

.29bc 

Bromacil 

. 23ab 

.43ab 

.56a 

.56a 

• 45a 

2,4-D 

. 24ab 

.28ab 

• 19b 

. 32ab 

. 26bc 

Dalapon 

.17b 

.33ab 

.23ab 

.22b 

. 24bc 

Dicamba 

.25ab 

. 24  ab 

.40ab 

• 17b 

.26bc 

Glyphosate 

.23ab 

• 30ab 

.42ab 

.36ab 

.33b 

Hexazinone 

.21b 

. 28ab 

.47ab 

. 29ab 

. 31bc 

Picloram 

.20b 

• 32ab 

• 27ab 

.23ab 

.25bc 

2,4,5-T 

. 23ab 

.21b 

.25ab 

.18b 

. 22bc 

Tebuthiuron .... 

. 30  ab 

.32ab 

• 43ab 

• 22b 

.32b 

Triclopyr ...... 

.19b 

.27  ab 

.24ab 

.21b 

.23bc 

Mean 

.22a 

.28a 

.34a 

.27a 

— 

1A11  herbicides  were  applied  at  1.12  kg  ai  (or  ae)  per  hectare  except  atrazine  (2.2 
kg/ha)  and  dalapon  (5.6  kg/ha) . 

2 Values  followed  by  a common  letter  among  the  date-by-treatraent  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 
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Table  18. — Arginine  concentrations  in  roundseed  dicanthelium  sprayed  with  11 
herbicides  on  Apr.  26,  1978,  and  sampled  on  4 dates 


Treatment1 

Arginine  concentration  (g/100  g moisture-free  tissue)2 

Sampling  date  (days  after  spraying) 

Mean 

Apr.  28  (2) 

May  3 ( 7 ) 

May  10  (14) 

May  23  (27) 

Untreated 

0. 55a-e 

0. 52b-g 

0.44h-l 

0.35mn 

0.46ef 

Atrazine 

•56a-d 

. 60a 

.55a-e 

.48e-k 

.55a 

Bromacil 

.57a-c 

.55a-e 

•48e-k 

.48e-k 

.52a-c 

2,4-D 

. 53a-g 

. 50c-i 

•48e~k 

.43i-l 

.48de 

Dalapon 

.51c-h 

.44h-l 

•42j  -m 

,391-m 

• 44f 

Dicamba 

•52b-g 

. 53a-g 

.47f-k 

.46g-l 

.50b-d 

Glyphosate 

•51c-h 

.391m 

,29n 

• 30n 

• 37g 

Hexazinone 

.59ab 

. 53a-g 

.51c-h 

. 4 lk-m 

.51b-d 

Picloram 

.55a-e 

•53a-g 

.51c-h 

.431-1 

.50b-d 

2,4, 5-T ........ 

. 51c-h 

.49d-j 

.51c-h 

.46g-l 

.49c-e 

Tebuthiuron. . . . 

• 60a 

•55a-e 

.53a-g 

.46g-l 

• 53ab 

Triclopyr 

.54c-f 

.55a-e 

.49d-j 

.49d-j 

.52a-c 

Mean 

.54a 

.52b 

.47c 

.43d 

• • • • 

■'■All  herbicides  were  applied  at  1.12  kg  ai  ( or  ae)  per  hectare  except  atrazine  (2.2 
kg/ha)  and  dalapon  (5.6  kg/ha). 

2 Values  followed  by  a common  letter  among  the  date-by-treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 
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Table  19. — Aspartic  acid  concentrations  in  roundseed  dicanthelium  sprayed  with  11 
herbicides  on  Apr.  26,  1978,  and  sampled  on  4 dates 


Treatment1 

Aspartic  acid  concentration  (g/100  g moisture-free 

tissue)2 

Sampling  date  ( days  after  spraying) 

Mean 

Apr.  28  (2) 

May  3 ( 7 ) 

May  10  (14) 

May  23  (27) 

Untreated 

0. 85e-m 

0. 82i-m 

0 . 69mn 

0 . 60n 

0. 74f 

Atrazine 

. 91e-l 

1.26d 

1.88a 

1 . 02e-h 

1.27b 

Bromacil 

1 . 02e-h 

1.56c 

1 . 60bc 

1.60bc 

1.45a 

2,4-D 

. 82i-m 

. 80i-m 

.76 j-n 

. 721-n 

. 77ef 

Dalapon 

.88e-m 

•92e-k 

.97e-i 

.88e-m 

.91cd 

Dicamba 

. 78i-n 

. 88e-m 

. 86f-m 

. 7 3k-n 

. 81ef 

Glyphosate 

•83h-m 

• 77 j-n 

.85g-m 

.78e-n 

.81ef 

Hexazinone 

1 . 02e-h 

1.48c 

1 . 66bc 

. 86f-m 

1.26b 

Picloram 

. 90e-l 

•95e-j 

1.07e 

•74d-n 

• 92cd 

2,4,5-T 

. 79i-n 

. 82i-m 

. 94e-j 

. 78e-n 

. 83de 

Tebuthiuron. . . . 

1.05ef 

1.58c 

1.79b 

•88e-m 

1.32b 

Triclopyr 

. 87  f-m 

1 . 04e-g 

1 .03e-g 

.82i-n 

.94  c 

Mean 

.89c 

1.07b 

1.17a 

• 87c 

— 

^■All  herbicides  were  applied  at  1.12  kg  ai  ( or  ae)  per  hectare  except  atrazine  (2.2 
kg/ha)  and  dalapon  (5.6  kg/ha). 

2Values  followed  by  a common  letter  among  the  date-by-treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 
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Table  20. — Glutamic  acid  concentrations  in  roundseed  dicanthelium  sprayed  with  11 
herbicides  on  Apr.  26,  1978,  and  sampled  on  4 dates 


Treatment 1 

Glutamic  acid  concentration  (g/100  g moisture-free 

tissue)2 

Sampling  date  (days  after  spraying) 

Mean 

Apr.  28  (2) 

May  3 (7) 

May  10  (14) 

May  23  (27) 

Untreated 

l.OOf-j 

0. 98g-j 

0. 91i-k 

0.78k 

0. 92g 

Atrazine 

1.04d-j 

1 . 16b-f 

l.lOc-h 

1.02e-j 

1.08b-d 

Bromacil 

l.llc-g 

1.06d-j 

•99g-j 

•99g-j 

1.03d-f 

2,4-D 

1.02e-j 

l.Olf-j 

. 93i-k 

. 91i-k 

• 97fg 

Dalapon 

. 1.03e-j 

1 .06d-j 

1.04d-j 

•95g-j 

1.02d-f 

Dicamba 

• 98g-j 

1 .04d-j 

1 .02e-j 

• 90jk 

•98e-g 

Glyphosate .... 

. 1.07d-i 

1.39a 

1.41a 

1 . 16b-f 

1.26a 

Hexazinone .... 

l.llc-g 

1.02e-j 

1.04d-j 

. 94h-k 

1.03d-f 

Picloram 

1.07d-i 

1 . 18b-e 

1 . 26a-c 

•98g-j 

1 . 12bc 

2,4,5-T 

• 99g-j 

1.01f-j 

1.03e-j 

• 95g-j 

•99e-g 

Tebuthiuron. . . 

1 . 16b-f 

1 .06d-j 

1.06d-j 

•96g-j 

1 .06c-e 

Triclopyr 

. 1.06d-j 

1 . 30ab 

1 . 20b-d 

i.OOf-j 

1.14b 

Mean 

1.05b 

1.11a 

1.08ab 

• 96c 

— 

■'"All  herbicides  were  applied  at  1.12  kg  ai  (or  ae)  per  hectare  except  atrazine  (2.2 
kg/ha)  and  dalapon  (5.6  kg/ha)  . 

2 Values  followed  by  a common  letter  among  the  date-by-treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 
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Table  21. — Glycine  concentrations  in  roundseed  dicanthelium  sprayed  with  11  herbicides 

on  Apr.  26,  1978,  and  sampled  on  4 dates 


Treatment1 

Glycine  concentration  (g/100  g moisture-free  tissue)2 

Sampling  date  (days  after  spraying) 

Mean 

Apr.  28  (2) 

May  3 ( 7 ) 

May  10  (14) 

May  23  (27) 

Untreated 

0.49b-g 

0.48c-h 

0.40j-l 

0. 341m 

0.43e 

Atrazine 

. 53a-c 

.56a 

. 51a-e 

.47 c-i 

.52a 

Bromacil 

.53a-c 

.51a-e 

•46d-j 

.46d-j 

•49a-c 

2,4-D 

•48c-h 

•46d-j 

.46d-j 

. 41i-k 

• 45de 

Dalapon 

•49b-g 

.41i-k 

•42h-k 

.39kl 

.43e 

Dicamba 

.48c-h 

.49b-g 

•44f-k 

.42h-k 

.46c-e 

Glyphosate 

.48c-h 

.39kl 

• 30m 

.31m 

.37f 

Hexazinone 

. 52a-d 

•48c-h 

.47 c-i 

.43g-k 

•48b-d 

Picloram 

. 51a-e 

.48c-h 

.46d-j 

.41i-k 

.46c-e 

2,4,5-T 

.47  c-i 

.45e-k 

.47c-i 

•43g-k 

. 4 6 c-e 

Tebuthiuron. . . . 

• 55ab 

.50a-f 

.49b-g 

•46d-j 

• 50ab 

Triclopyr 

•50a-f 

.49b-g 

.45e-k 

.46d-j 

.48b-d 

Mean 

.50a 

.47b 

.44c 

• 42d 

• • • • 

XA11  herbicides  were  applied  at  1.12  kg  ai  (or  ae)  per  hectare  except  atrazine  (2.2 
kg/ha)  and  dalapon  (5.6  kg/ha) . 

2 Values  followed  by  a common  letter  among  the  date-by-treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 
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Table  22. — Histidine  concentrations  in  roundseed  dicantheliura  sprayed  with  11 
herbicides  on  Apr.  26,  1978,  and  sampled  on  4 dates 


Treatment1 

Histidine  concentration  (g/100  g moisture-free  tissue) 

2 

Sampling  date  (days  after  spraying) 

Mean 

Apr.  28  (2) 

May  3 (7) 

May  10  (14) 

May  23  (27) 

Untreated 

0. 19a-c 

0. 19a-c 

0. 17 c-e 

0. 13gh 

0.17b 

Atrazine 

.20ab 

.21a 

•19a-c 

. 16d-f 

.19a 

Bromacil 

• 20ab 

.20ab 

. 16d-f 

. 16d-f 

. 18ab 

2,4-D 

. 19a-c 

. 18b-d 

. 17c-e 

• 15e-g 

.17b 

Dalapon 

. 18b-d 

. 16d-f 

. 14f-h 

• 13gh 

• 15c 

Dicamba 

. 19a-c 

. 19a-c 

. 1 7 c-e 

. 16d-f 

. 18ab 

Glyphosate 

. 19a-c 

. 16d-f 

. 14f-h 

• 13gh 

. 15c 

Hexazinone 

.20ab 

. 19a-c 

. 16d-f 

. 12h 

.17b 

Picloram 

• 20ab 

. 19a-c 

. 18b-d 

. 16d-f 

. 18ab 

2,4,5-T 

. 18b-d 

. 1 7 c-e 

. 18b-d 

. 16d-f 

. 18ab 

Tebuthiuron. . . . 

.21a 

.20ab 

. 18b-d 

• 15e-g 

. 18ab 

Triclopyr 

. 19a-c 

• 20ab 

. 18b-d 

. 17 c-e 

. 18  ab 

Mean 

• 19a 

.19a 

.17b 

.15c 

• • • • 

’■All  herbicides  were  applied  at  1.12  kg  ai  ( or  ae)  per  hectare  except  atrazine  (2.2 
kg/ha)  and  dalapon  (5.6  kg/ha)  . 

2 Values  followed  by  a common  letter  among  the  date-by-treatraent  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 
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Table  23. — Isoleucine  concentrations  in  roundseed  dicanthelium  sprayed  with  11 
herbicides  on  Apr.  26,  1978,  and  sampled  on  4 dates 


Treatment1 

Isoleucine  concentration  (g/100  g moisture-free  tissue) 

2 

Sampling  date  (days  after  spraying) 

Mean 

Apr.  28  (2) 

May  3 ( 7 ) 

May  10  (14) 

May  23  (27) 

Untreated 

0.40b-f 

0.39c-g 

0. 34g-j 

0.28k 

0. 35de 

Atrazine 

.42a-d 

.46a 

•40b-f 

.36e-i 

• 41a 

Bromacil 

•43a-c 

.41a-e 

•34g-j 

•34g-j 

• 38bc 

2,4-D 

.39c-g 

.37d-h 

•36e-i 

•34g-j 

.36c-e 

Dalapon 

.40b-f 

.35f-i 

.31i-k 

• 29jk 

.34e 

Dicamba 

.38c-g 

.39c-g 

.36e-i 

•34g-j 

.37b-d 

Glyphosate 

•38c-g 

• 29jk 

.211 

.221 

.28f 

Hexazinone 

•43a-c 

•40b-f 

.36e-i 

.31i-k 

.37b-d 

Picloram 

.41a-e 

•39c-g 

.37d-h 

.32h-k 

.37b-d 

2,4,5-T 

.38c-g 

.37d-h 

.38c-g 

.36e-i 

.37b-d 

Tebuthiuron. . . . 

.45ab 

.4la-e 

•38c-g 

.35f-i 

.39ab 

Triclopyr 

.40b-f 

.40b-f 

.36e-i 

.37d-h 

.38bc 

Mean 

.40a 

.39b 

.35c 

• 32d 

• • • • 

XA11  herbicides  were  applied  at  1.12  kg  ai  (or  ae)  per  hectare  except  atrazine  (2.2 
kg/ha)  and  dalapon  (5.6  kg/ha)  . 

2 Values  followed  by  a common  letter  among  the  date-by-treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 


27 


Table  24. — Leucine  concentrations  in  roundseed  dicanthelium  sprayed  with  11  herbicides 

on  Apr.  26,  1978,  and  sampled  on  4 dates 


Treatment1 

Leucine  concentration  (g/100  g moisture-free  tissue)2 

Sampling  date  (days  after  spraying) 

Mean 

Apr.  28  (2) 

May  3 ( 7 ) 

May  10  (14) 

May  23  (27) 

Untreated 

0. 76a-e 

0. 74 b-g 

0. 68e-k 

0. 571-o 

0.69b 

Atrazine 

. 81a-c 

.85a 

. 73c-h 

•68e-k 

.77a 

Bromacil 

.80a-d 

.75b-f 

.62i-o 

.62i-o 

.70b 

2,4-D 

. 73c-h 

.69e-j 

.69e-j 

. 66f-l 

.69b 

Dalapon 

. 7 4 b-g 

.61 j-o 

.581-0 

• 54o 

.62c 

Dicamba 

. 73c-h 

.74 b-g 

.68e-k 

.65g-m 

• 70b 

Glyphosate 

.72c-h 

.55no 

.39p 

.40p 

.52d 

Hexazinone 

. 80a-d 

. 73c-h 

. 64h-n 

•56m-o 

. 68b 

Picloram 

.77 a-e 

.73c-h 

.71d-i 

.56k-o 

.70b 

2,4, 5-T 

. 71d-i 

. 70e-j 

. 72c-h 

•69e-j 

.71b 

Tebuthiuron. . . . 

.83ab 

.74b-g 

.69e-j 

•66f-l 

.73ab 

Triclopyr 

.76a-e 

.74 b-g 

.70e-j 

.71d-i 

.73ab 

Mean 

.76a 

.72b 

.65c 

• 61d 

• • • • 

1A11  herbicides  were  applied  at  1.12  kg  ai  ( or  ae)  per  hectare  except  atrazine  (2.2 
kg/ha)  and  dalapon  (5.6  kg/ha) . 

2 Values  followed  by  a common  letter  among  the  date-by-treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 
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Table  25. — Lysine  concentrations  in  roundseed  dicanthelium  sprayed  with  11  herbicides 

on  Apr.  26,  1978,  and  sampled  on  4 dates 


Treatment1 

Lysine  concentration  (g/100  g moisture-free  tissue)2 

Sampling  date  (days  after  spraying) 

Mean 

Apr.  28  (2) 

May  3 ( 7 ) 

May  10  (14) 

May  23  (27) 

Untreated 

0. 57a-g 

0. 54d-i 

0.46j-n 

0.36op 

0.48de 

Atrazine 

.59a-e 

. 64a 

.56b-h 

.50f-l 

.57a 

Bromacil 

.61a-d 

•57a-g 

.48h-l 

.48h-l 

• 53bc 

2,4-D 

. 56b-h 

. 53e-j 

•50f-l 

.44p-t 

• 51cd 

Dalapon 

. 55c-i 

.46j-n 

.431-n 

.39no 

.46e 

Dicamba 

. 55c-i 

.56b-h 

•49g-l 

.47i-m 

. 52bc 

Glyphosate 

. 55c-i 

•431-n 

.31p 

• 32p 

.40f 

Hexazinone 

. 62a-c 

. 55c-i 

•49g-l 

,40m-o 

.52bc 

Picloram 

. 58a-f 

.56b-h 

•52e-k 

.45k-n 

.53bc 

2,4,5-T 

. 54d-i 

. 52e-k 

. 53e-j 

•46j-n 

• 51cd 

Tebuthiuron. . . . 

. 63ab 

.56b-h 

.53e-j 

. 4 7 i-m 

.55ab 

Triclopyr 

•57a-g 

•57a-g 

.50f-l 

.50f-l 

• 53bc 

Mean 

.58a 

.54b 

.48c 

.44d 

.... 

1A11  herbicides  were  applied  at  1.12  kg  ai  (or  ae)  per  hectare  except  atrazine  (2.2 
kg/ha)  and  dalapon  (5.6  kg/ha). 

2 Values  followed  by  a common  letter  among  the  date-by-treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 
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Table  26. — Methionine  concentrations  in  rounds eed  dicanthelium  sprayed  with  11 
herbicides  on  Apr.  26,  1978,  and  sampled  on  4 dates 


Treatment1 

Methionine  concentration  (g/100  g moisture- free  tissue) 

2 

Sampling  date  (days  after  spraying) 

Mean 

Apr.  28  (2) 

May  3 ( 7 ) 

May  10  (14) 

May  23  (27) 

Untreated 

0. 15a-c 

0. 15a-c 

0. 13b-d 

0. llde 

0. 13cd 

Atrazine ....... 

. 16ab 

• 17a 

. 16ab 

. 13b-d 

.16a 

Bromacil 

. 14a-d 

. 15a-c 

. 12cd 

. 12cd 

. 13cd 

2 , 4 ~D ......... . 

. 13b-d 

.14a-d 

. 14a-d 

.llde 

. 13cd 

Dalapon 

. 15a-c 

. 12cd 

.llde 

• llde 

. 12d 

Dicamba 

. llde 

.15a-c 

. 12cd 

. 12cd 

. 12d 

Glyphosate 

. 13b-d 

.llde 

.08e 

• 08e 

.10e 

Hexazinone 

. 16ab 

.15a-c 

.14a-d 

.llde 

. 14bc 

Picloram. 

. 14a-d 

. 12cd 

. 15a-c 

.12cd 

. 13cd 

2,4,5-T 

. 14a-d 

. 14a-d 

. 14a-d 

. 13b-d 

. 14bc 

Tebuthiuron. . . . 

.17a 

. 16ab 

. 14a-d 

. 13b-d 

. 15ab 

Triclopyr 

. 15a-c 

. 16ab 

.14a-d 

. 1 4a-d 

. 15ab 

Mean 

. 14a 

. 14a 

.13b 

.12c 

• • • • 

XA11  herbicides  were  applied  at  1.12  kg  ai  ( or  ae)  per  hectare  except  atrazine  (2.2 
kg/ha)  and  dalapon  (5.6  kg/ha)  . 

2 Values  followed  by  a common  letter  among  the  date-by-treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 


30 


Table  27 .—Phenylalanine  concentrations  in  roundseed  dicanthelium  sprayed  with  11 
herbicides  on  Apr.  26,  1978,  and  sampled  on  4 dates 


Treatment1 

Phenylalanine  concentration  (g/100  g moisture-free 

tissue)2 

Sampling  date  (days  after  spraying) 

Mean 

Apr.  28  (2) 

May  3 (7) 

May  10  (14) 

May  23  (27) 

Untreated 

0. 47b-f 

0.46b-g 

0.40g-l 

0.341m 

0.42d 

Atrazine 

•49a-e 

. 54a 

. 50a-d 

.43e-i 

• 49a 

Bromacil 

. 50a-d 

.49a-e 

•45c-h 

.45c-h 

• 47ab 

2,4-D 

.45c-h 

. 45  c-h 

•42f-k 

.40g-l 

.43cd 

Dalapon 

.44d-i 

•39h-m 

.36k-m 

.33m 

• 38e 

Dicamba 

•45c-h 

. 56b-g 

. 42f-k 

.40g-l 

.43cd 

Glyphosate 

.43e-i 

.341m 

. 25n 

«26n 

• 32f 

Hexazinone 

,49a-e 

.49a-e 

•47b-f 

.351m 

• 45bc 

Picloram 

.48a-f 

.46b-g 

.43e-i 

.38i-m 

.44cd 

2,4,5-T 

.44d-i 

.43e-i 

•46b-g 

.42f-k 

• 44cd 

Tebuthiuron. . . . 

• 52ab 

•51a-c 

•47b-f 

.40g-l 

• 47ab 

Triclopyr 

.46b-g 

.47b-f 

.43e-i 

,44d-i 

.45bc 

Mean 

.47a 

.46a 

.42b 

.38c 

— 

1A11  herbicides  were  applied  at  1.12  kg  ai  ( or  ae)  per  hectare  except  atrazine  (2.2 
kg/ha)  and  dalapon  (5.6  kg/ha)  . 

2 Values  followed  by  a common  letter  among  the  date-by-treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 


31 


Table  28.— -Proline  concentrations  in  roundseed  dicanthelium  sprayed  with  11 
herbicides  on  Apr.  26,  1978,  and  sampled  on  4 dates 


Treatment1 

Proline  concentration  (g/100  g moisture-free  tissue)2 

Sampling  date  (days  after  spraying) 

Mean 

Apr.  28  (2) 

May  3 ( 7 ) 

May  10  (14) 

May  23  (27) 

Untreated 

0.49a-f 

0.46a-h 

0.43d-i 

0. 39h-j 

0.44cd 

Atrazine 

. 53ab 

.55a 

.47a-h 

.44c-i 

.50a 

Bromacil 

. 50a-e 

.46b-i 

•39h-j 

•39h-j 

.43d 

2,4-D 

.47a-h 

.45b-i 

•40g-j 

•41f-j 

.43d 

Dalapon 

.52a-c 

.48a-g 

.46b-i 

•42e-j 

.47a-c 

Dicamba 

.48a-g 

.48a-g 

•42e-j 

•42e-j 

.45b-d 

Glyphosate 

.52a-c 

.48a-g 

•38i-j 

• 34  j 

• 43d 

Hexazinone 

. 50a-e 

. 46b— i 

.41 f — j 

.38i-j 

.44cd 

Picloram 

.51a-d 

.48a-g 

.46b-i 

•39h-j 

•46b-d 

2,4,5-T 

.47a-h 

.45b-i 

.46b-i 

.43d-i 

.45b-d 

Tebuthiuron. . . . 

• 53ab 

•47a-h 

•43d-i 

.42e-j 

.46b-d 

Triclopyr 

. 50a-e 

.51a-d 

.47a-h 

.44c-i 

.48ab 

Mean 

.50a 

.48b 

• 43c 

• 40d 

• • • • 

XA11  herbicides  were  applied  at  1.12  kg  ai  ( or  ae)  per  hectare  except  atrazine  (2.2 
kg/ha)  and  dalapon  (5.6  kg/ha). 

2 Values  followed  by  a common  letter  among  the  date-by-treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 
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Table  29. — Serine  concentrations  in  roundseed  dicantheliura  sprayed  with  11  herbicides 

on  Apr.  26,  1978,  and  sampled  on  4 dates 


Treatment1 

Serine  concentration  (g/100  g moisture-free  tissue)2 

Sampling  date  (days  after  spraying) 

Mean 

Apr.  28  (2) 

May  3 ( 7 ) 

May  10  (14) 

May  23  (27) 

Untreated 

0. 42b-g 

0.41c-h 

0. 36g-j 

0. 31j 

0. 38d 

Atrazine 

•44a-e 

.49a 

•45a-d 

. 42b-g 

• 45a 

Bromacil 

.47a-c 

.47a-c 

•38e-i 

.38e-i 

.43a-c 

2,4-D 

.43a-f 

.42b-g 

.39d-i 

•36g-j 

.40cd 

Dalapon 

.42b-g 

•39d-i 

•37f-j 

• 34ij 

,38d 

Dicamba 

•43a-f 

.43a-f 

.39d-i 

• 3 7 f — j 

• 41b-d 

Glyphosate 

.43a-f 

•45a-d 

.38e-i 

•35h-j 

• 40cd 

Hexazinone 

• 48ab 

•45a-d 

.41 c-h 

•37f-j 

.43a-c 

Picloram 

.45a-d 

.44a-e 

.42b-g 

•36g-j 

.42a-c 

2,4,5-T 

. 42b-g 

. 4 1 c-h 

.41 c-h 

• 3 7 f- j 

.40cd 

Tebuthiuron. . . . 

.49a 

.43a-f 

.43a-f 

.38e-i 

.44ab 

Triclopyr 

.45a-d 

.41 c-h 

.41 c-h 

.40d-i 

.43a-c 

Mean 

• 44a 

• 44a 

.40b 

• 37c 

• • • • 

'''All  herbicides  were  applied  at  1.12  kg  ai  (or  ae)  per  hectare  except  atrazine  (2.2 
kg/ha)  and  dalapon  (5.6  kg/ha) . 

2 Values  followed  by  a common  letter  among  the  date-by-treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 
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Table  30. —Threonine  concentrations  in  rounds eed  dicanthelium  sprayed  with  11 
herbicides  on  Apr.  26,  1978,  and  sampled  on  4 dates 


Treatment1 

Threonine  concentration  (g/100  g moisture-free  tissue) 

2 

Sampling  date  (days  after  spraying) 

Mean 

Apr.  28  (2) 

May  3 (7) 

May  10  (14) 

May  23  (27) 

Untreated ...... 

0. 43a-e 

0. 41b-g 

0.35g-k 

0. 29k-m 

0.37ef 

Atrazine 

.46ab 

.48a 

•44a-d 

.40b-h 

• 44a 

Bromacil 

•45a-c 

,44a-d 

•38d-j 

.38d-j 

• 42bc 

2,4-D 

•42a-f 

•39c-i 

.38d-j 

•35g-k 

•38d-f 

Dalapon 

.42a-e 

•35g-k 

.35g-k 

.33i-k 

• 36f 

Dicamba 

.42a-f 

.42a-f 

.38d-j 

.36f-j 

.39c-e 

Glyphosate 

•42a-f 

•32j-l 

.25m 

.261m 

•31g 

Hexazinone 

.46ab 

.42b-f 

•39c-i 

•38d-j 

.41bc 

Picloram 

.45a-c 

•42a-f 

.39c-i 

•34h-k 

• 40cd 

2,4,5-T.. 

.40b-h 

.39c-i 

.40b-h 

•37e-j 

•39c-e 

Tebuthiuron. . . . 

.48a 

.44a-d 

.41b-g 

.38d-j 

.43ab 

Triclopyr 

.42a-f 

.43a-e 

.40b-h 

.40b-h 

.4lbc 

Mean 

.44a 

.41b 

.38c 

• 35d 

— 

1 All  herbicides  were  applied  at  1.12  kg  ai  (or  ae)  per  hectare  except  atrazine  (2.2 
kg/ha)  and  dalapon  (5.6  kg/ha)  . 

2 Values  followed  by  a common  letter  among  the  date-by-treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 
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Table  31. — Tyrosine  concentrations  in  roundseed  dicanthelium  sprayed  with  11 
herbicides  on  Apr.  26,  1978,  and  sampled  on  4 dates 


Treatment1 

Tyrosine  concentration  (g/100  g moisture-free  tissue)2 

Sampling  date  (days  after  spraying) 

Mean 

Apr.  28  (2) 

May  3 ( 7 ) 

May  10  (14) 

May  23  (27) 

Untreated 

0. 37a-e 

0. 36b-f 

0. 32e-i 

0.27 ij 

0.33c 

Atrazine 

.38a-d 

• 42a 

.35c-g 

•33d-h 

.37a 

Bromacil 

.38a-d 

.33d-h 

•30g-j 

•30g-j 

.33c 

2,4-D 

•35c-g 

•35c-g 

.33d-h 

•31f-j 

.34bc 

Dalapon 

•35c-g 

•30g-j 

• 27ij 

• 26jk 

• 29d 

Dicamba 

•35c-g 

.36b-f 

.32e-i 

.32e-i 

.34bc 

Glyphosate 

.34c-h 

• 26jk 

.191 

.21kl 

. 25e 

Hexazinone 

. 39a-c 

•35c-g 

.32e-i 

• 26jk 

. 33c 

Picloram 

•37a-e 

.36b-f 

.33d-h 

•29h-j 

• 34bc 

2,4,5-T 

.34c-h 

. 33d-h 

•35c-g 

.33d-h 

.34bc 

Tebuthiuron .... 

.41ab 

.36b-f 

.33d-h 

. 3 1 f — j 

.35a-c 

Triclopyr 

.37a-e 

.36b-f 

.34c-h 

.35c-h 

.36ab 

Mean 

.37a 

• 34b 

.31c 

• 30d 

• • • • 

'''All  herbicides  were  applied  at  1.12  kg  ai  ( or  ae)  per  hectare  except  atrazine  (2.2 
kg/ha)  and  dalapon  (5.6  kg/ha)  . 

2 Values  followed  by  a common  letter  among  the  date-by-treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 
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Table  32. — Valine  concentrations  in  roundseed  dicantheliura  sprayed  with  11  herbicides 

on  Apr.  26,  1978,  and  sampled  on  4 dates 


Treatment1 

Valine  concentration  (g/100  g moisture-free  tissue)2 

Sampling  date  (days  after  spraying) 

Mean 

Apr.  28  (2) 

May  3 ( 7 ) 

May  10  (14) 

May  23  (27) 

Untreated 

0.51c-f 

0. 50c-g 

0.44g-k 

0.371m 

0.46de 

Atrazine 

. 55a-d 

. 60a 

. 53b-e 

•48e-i 

.54a 

Bromacil 

•56a-c 

.55a-d 

•46f-k 

.46f-k 

.51a-c 

2,4-D 

. 51c-f 

.49d-h 

.46f-k 

.44g-k 

.48c-e 

Dalapon 

.52c-f 

. 4 7 e- j 

.43h-l 

.40kl 

.45e 

Dicamba 

. 50c-g 

. 51c-f 

.47e-j 

.43h-l 

.48c-e 

Glyphosate 

. 50c-g 

•41j-l 

.31n 

.32mn 

.38f 

Hexazinone 

. 56a-c 

. 52c-f 

.48e-i 

.42i-l 

. 50bc 

Picloram 

.53b-e 

.51c-f 

.49d-h 

.42i-l 

.49b-d 

2,4,5-T 

. 50c-g 

.48e-i 

. 50c-f 

•46f-k 

.49b-d 

Tebuthiuron. . . . 

. 59ab 

.55a-d 

.50c-g 

•46f-k 

.52ab 

Triclopyr 

.52c-f 

•52c-f 

.48e-i 

.48e-i 

.50bc 

Mean 

.53a 

.51b 

.46c 

.43d 

• • • • 

1A11  herbicides  were  applied  at  1.12  kg  ai  ( or  ae)  per  hectare  except  atrazine  (2.2 
kg/ha)  and  dalapon  (5.6  kg/ha)  . 

2Values  followed  by  a common  letter  among  the  date-by-treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 
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Table  33. — Alanine  concentrations  in  western  ragweed  sprayed  with  11  herbicides  on 

Apr.  26,  1978,  and  sampled  on  4 dates 


Treatment1 

Alanine  concentration  (g/100  g moisture-free  tissue)2 

Sampling  date  (days  after  spraying) 

Mean 

Apr.  28  (2) 

May  3 ( 7 ) 

May  10  (14) 

May  23  (27) 

Untreated 

0. 64b-g 

0.67b-d 

0. 62b-i 

0. 50f-m 

0.61bc 

Atrazine 

. 67b-d 

.83a 

. 67b— d 

.55d-l 

• 68a 

Bromacil 

.68b-d 

.70a-c 

.72ab 

.51e-m 

.65ab 

2,4-D 

. 59b-k 

.58c-k 

.46i-m 

.37m 

. 50d 

Dalapon 

.71a-c 

. 63b-h 

•61b-j 

.49g-m 

.61bc 

Dicamba 

. 66b-e 

•55d-l 

.47h-m 

.421m 

. 52d 

Glyphosate 

. 59b-k 

.59b-k 

.45j -m 

.44k-m 

.52d 

Hexazinone 

. 59b-k 

. 62b-i 

. 63b-h 

.401m 

. 56d 

Picloram 

•65b-f 

.58c-k 

.47h-m 

.44k-m 

.53d 

2,4,5-T 

. 58c-k 

. 63b-h 

.49g-m 

. 5 1 e-m 

. 55cd 

Tebuthiuron. . . . 

.65b-f 

.71a-c 

.62b-i 

.58c-k 

.64ab 

Triclopyr 

.59b-k 

.54d-l 

.51e-m 

.47h-m 

.53d 

Mean 

• 63a 

• 64a 

.56b 

.47c 

• • • • 

1A11  herbicides  were  applied  at  1.12  kg  ai  (or  ae)  per  hectare  except  atrazine  (2.2 
kg/ha)  and  dalapon  (5.6  kg/ha)  . 

2 Values  followed  by  a common  letter  among  the  date-by-treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 
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Table  34. —Ammonia  concentrations  in  western  ragweed  sprayed  with  11  herbicides  on 

Apr.  26,  1978,  and  sampled  on  4 dates 


Treatment1 

2 

Ammonia  concentration  (g/100  g moisture-free  tissue) 

Sampling  date  (days  after  spraying) 

Mean 

Apr.  28  (2) 

May  3 ( 7 ) 

May  10  (14) 

May  23  (27) 

Untreated 

0. 21e-g 

0. 23d-g 

0. 22d-g 

0.21e-g 

0. 22d 

Atrazine 

.28b-g 

.42a-c 

•38a-f 

•34a-g 

.35a 

Bromacil ....... 

.26c-g 

•42a-c 

.33a-g 

•22d-g 

.31b 

2,4-D. 

.24c-g 

.24c-g 

• 21e-g 

•27c-g 

.24d 

Dalapon 

.28h=g 

.40a-d 

•27c-g 

.31a-g 

.31b 

Dicamba. ....... 

•33a-g 

. 2 1 e-g 

• 19g 

•24c-g 

• 24d 

Glyphosate 

.24c-g 

.39a-e 

•23d-g 

•25c-g 

.28c 

Hexazinone 

•24c-g 

.46ab 

.47a 

•22d-g 

.35a 

Picloram. 

•23d-g 

.23d-g 

.23d-g 

•24c-g 

.23d 

2,4,5-T. 

• 2 1 e-g 

.26c-g 

•21e-g 

•25c-g 

• 23d 

Tebuthiuron. . . . 

•24c-g 

.48a 

.40a-d 

.26c-g 

.34a 

Triclopyr 

• 20fg 

•32a-g 

•23d-g 

.24c-g 

.25d 

Mean 

.25b 

.34a 

.28b 

.26b 

.... 

■'All  herbicides  were  applied  at  1.12  kg  ai  (or  ae)  per  hectare  except  atrazine  (2.2 
kg/ha)  and  dalapon  (5.6  kg/ha) . 

2Values  tollowed  by  a common  letter  among  the  date-by-treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 
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Table  35. — Arginine  concentrations  in  western  ragweed  sprayed  with  11  herbicides  on 

Apr.  26,  1978,  and  sampled  on  4 dates 


Treatment1 

Arginine  concentration  (g/100  g moisture-free  tissue)2 

Sampling  date  (days  after  spraying) 

Mean 

Apr.  28  (2) 

May  3 ( 7 ) 

May  10  (14) 

May  23  (27) 

Untreated 

0. 65b-h 

0. 67b-f 

0.62 b-k 

0.49i-r 

0. 61  be 

Atrazine 

. 67b-f 

. 83a 

.69a-e 

.53f-p 

.68a 

Bromacil 

.67b-f 

.72a-c 

.74ab 

.49i-r 

• 66ab 

2,4-D 

. 64b-i 

•56e-n 

•48j-r 

.34r 

. 51d 

Dalapon 

. 71a-d 

•62b-k 

.61b-l 

•50h-r 

.61bc 

Dicamba 

. 65b-h 

. 53f-p 

.451-r 

.38p-r 

. 50d 

Glyphosate 

. 57d-n 

.58c-m 

•44m-r 

•42n-r 

.50d 

Hexazinone 

. 58c-m 

. 62  b-k 

. 65b-h 

• 37qr 

. 55cd 

Picloram 

•66b-g 

.55e-o 

.47k-r 

•40o-r 

• 52d 

2,4,5-T 

.57d-n 

. 63b-j 

.48j-r 

•48j-r 

. 54d 

Tebuthiuron. . . . 

. 64b-i 

.72a-c 

.66b-g 

•53f-p 

.64ab 

Triclopyr 

. 58c-m 

.53f-p 

•51g— q 

.44m-r 

.51d 

Mean 

.63a 

.63a 

.57b 

• 45c 

• • • • 

1A11  herbicides  were  applied  at  1.12  kg  ai  (or  ae)  per  hectare  except  atrazine  (2.2 
kg/ha)  and  dalapon  (5.6  kg/ha). 

2 Values  followed  by  a common  letter  among  the  date-by-treatraent  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
mul t ip 1 e- rang  e tes  t . 
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Table  36.— Aspartic  acid  concentrations  in  western  ragweed  sprayed  with  11  herbicides 


on  Apr. 

26,  1978, 

and  sampled  on  4 

dates 

Treatment1 

Aspartic 

acid  concentration  (g/100  g 

moisture-free 

tissue)2 

Sampling  date 

( days  after  spraying) 

Mean 

Apr.  28  (2) 

May  3 ( 7 ) 

May  10  (14) 

May  23  (27) 

Untreated ...... 

1.07e-j 

1 . 12e-i 

1.02f-k 

0.85h-n 

1.01b 

Atrazine ....... 

1.22d-g 

1 . 52a-d 

1 . 55a-c 

. 96f-l 

1.31a 

Bromacil 

1.27b-f 

1.67a 

1 . 38a-e 

•89g-l 

1.30a 

2,4-D 

.681 

. 98f-l 

. 83i-l 

.681 

.79c 

Dalapon 

1.24c-g 

l.lle-i 

1 . 17e-i 

1 . 18e-h 

1.18a 

Dicamba 

1. 09e-i 

. 92g-l 

. 82i-l 

• 77 j-1 

. 90bc 

Glyphosate 

.99f-l 

•99f-l 

.84h-l 

.84h-l 

.91bc 

Hexazinone 

1.06e-j 

1 . 57ab 

1.59a 

. 74k-l 

1.24a 

Picloram 

1 . 14e-i 

.96f-l 

1.02f-k 

.731 

.96b 

2,4,5-T 

. 96f-l 

1 . 18e-h 

. 97f-l 

. 93f-l 

1.01b 

Tebuthiuron. . . . 

1. 14e-i 

1.60a 

1 . 50a-d 

1.04f-k 

1.32a 

Triclopyr 

.97f-l 

•91g-l 

•91g-l 

.86h-l 

• 91bc 

Mean 

1.06ab 

1.21a 

1.1 3ab 

.87c 

— 

1A11  herbicides  were  applied  at  1.12  kg  ai  ( or  ae)  per  hectare  except  atrazine  (2.2 
kg/ha)  and  dalapon  (5.6  kg/ha). 

2 Values  followed  by  a common  letter  among  the  date-by-treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 
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Table  37. — Glutamic  acid  concentrations  in  western  ragweed  sprayed  with  11  herbicides 


on  Apr . 

26,  1978, 

and  sampled  on  4 

dates 

Treatment1 

Glutamic 

acid  concentration  (g/100  g 

moisture-free 

tissue)2 

Sampling  date 

(days  after  spraying) 

Mean 

Apr.  28  (2) 

May  3 ( 7 ) 

May  10  (14) 

May  23  (27) 

Untreated 

1. 18b-m 

1 . 23b-j 

1. 13c-m 

0.921-q 

1 . 12bc 

Atrazine 

1 . 28a-g 

1.53a 

1.32a-f 

1.04f-p 

1.30a 

Bromacil 

1.27a-g 

1 . 34a-d 

1 . 36a-c 

.97h-q 

1 . 23ab 

2,4-D 

1 . 21 b-1 

1 . lOc-o 

. 921— q 

. 74q 

.99c 

Dalapon 

1.43ab 

1 . 28a-g 

1 .33a-e 

1 . 24b-i 

1.32a 

Dicamba 

1 . 22b-k 

1 .05e-p 

. 91m-q 

. 83o-q 

1.00c 

Glyphosate 

1.14  c-m 

1 . 12c-n 

•96i-q 

.97h-q 

1.05c 

Hexazinone 

1 .08c-p 

1.16  b-m 

1.25b-h 

• 80pq 

1.07c 

Picloram 

1. 27a-g 

1 .08c-p 

.93k-q 

.85n-q 

1.03c 

2,4,5-T 

1.07d-p 

1 . 23b-j 

. 93k-q 

l.OOg-q 

1.06c 

Tebuthiuron. . . . 

1. 18b-m 

1 . 33a-e 

1 . 23b-j 

1 . 12c-n 

1 . 22ab 

Triclopyr 

1. lld-o 

1 . 04f— q 

l.Olg-q 

•94j-g 

1.02c 

Mean 

1.20a 

1.21a 

1.11b 

0.95c 

— 

1A11  herbicides  were  applied  at  1.12  kg  ai  ( or  ae)  per  hectare  except  atrazine  (2.2 
kg/ha)  and  dalapon  (5.6  kg/ha) . 

2 Values  followed  by  a common  letter  among  the  date-by-treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 
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Table  38. — Glycine  concentrations  in  western  ragweed  sprayed  with  11  herbicides  on 

Apr.  26,  1978,  and  sampled  on  4 dates 


Treatment1 

Glycine  concentration  (g/100  g moisture-free  tissue)2 

Sampling  date  (days  after  spraying) 

Mean 

Apr.  28  (2) 

May  3 ( 7 ) 

May  10  (14) 

May  23  (27) 

Untreated 

0. 60b-i 

0. 64b-e 

0. 58b- i 

0.48h-n 

0.58bc 

Atrazine 

. 64b-e 

.79a 

. 63b-f 

. 54d-l 

.65a 

Bromacil 

.64b-e 

. 66b-d 

. 69ab 

•49g-m 

.62ab 

2,4-D 

. 57b-j 

. 55d-k 

.45 j-n 

• 36n 

• 48d 

Dalapon 

. 68a-c 

.61b-h 

.60b-i 

•49g-m 

.60ab 

Dicamba 

. 62b-g 

. 52e-l 

•45 j-n 

.421-n 

. 50d 

Glyphosate 

. 55d-k 

•54d-l 

.421-n 

.431-p 

• 49d 

Hexazinone 

. 55d-k 

. 58b-i 

. 60b-i 

. 38mn 

. 53cd 

Picloram 

• 62b-g 

.53d-l 

• 45j-n 

•43k-n 

.51d 

2,4,5-T 

. 54d-l 

. 60b-i 

•47h-n 

. 50f-m 

. 53cd 

Tebuthiuron .... 

. 60b-i 

.67b-d 

.60b-i 

•55d-k 

.60ab 

Triclopyr 

•55c-j 

•51e-l 

•49g-m 

.46i-n 

• 50d 

Mean 

. 60a 

.60a 

.54b 

.46c 

— 

1A11  herbicides  were  applied  at  1.12  kg  ai  ( or  ae)  per  hectare  except  atrazine  (2.2 
kg/ha)  and  dalapon  (5.6  kg/ha)  . 

2 Values  followed  by  a common  letter  among  the  date-by-treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 
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Table  39. — Histidine  concentrations  in  western  ragweed  sprayed  with  11  herbicides  on 

Apr.  26,  1978,  and  sampled  on  4 dates 


Treatment1 

Histidine  concentration  (g/100  g moisture-free  tissue) 

i 

Sampling  date  (days  after  spraying) 

Mean 

Apr.  28  (2) 

May  3 ( 7 ) 

May  10  (14) 

May  23  (27) 

Untreated 

0. 23b-e 

0. 24a-d 

0. 22b-f 

0. 18e-i 

0. 22ab 

Atrazine 

.24a-d 

.29a 

.24a-d 

. 19d-h 

• 24a 

Bromacil 

.24a-d 

.25ab 

.24a-d 

. 18e-i 

.23a 

2,4-D 

. 23b-e 

• 21b-g 

. 16g-k 

. 13i-k 

,18c 

Dalapon 

.25a-c 

.22b-f 

•21b-g 

. 19d-h 

.22ab 

Dicamba 

.23b-e 

.20c-h 

. 18e-i 

. 1 4h-k 

.19c 

Glyphosate 

•21b-g 

•20c-h 

. 19d-h 

. 16g-k 

.19c 

Hexazinone 

.20c-h 

. 23b— e 

• 2 1 b-g 

.12k 

,19c 

Picloram 

.24a-d 

•21b-g 

. 18e-i 

. 1 5h-k 

.20bc 

2,4,5-T 

•20c-h 

•23b-e 

. 18e-i 

. 18e-i 

.20bc 

Tebuthiuron. . . . 

. 23b— e 

.26ab 

•21 b-g 

. 17f-k 

• 22ab 

Triclopyr 

•21b-g 

.20c-h 

. 19d-h 

. 16g-k 

.19c 

Mean ....... 

.23a 

.23a 

.20b 

. 16c 

— 

1A11  herbicides  were  applied  at  1.12  kg  ai  ( or  ae)  per  hectare  except  atrazine  (2.2 
kg/ha)  and  dalapon  (5.6  kg/ha). 

2 Values  followed  by  a common  letter  among  the  date-by-treatraent  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 
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Table  40. —-Isoleucine  concentrations  in  western  ragweed  sprayed  with  11  herbicides  on 

Apr.  26,  1978,  and  sampled  on  4 dates 


Treatment1 

Isoleucine  concentration  (g/100  g moisture-free  tissue) 

2 

Sampling  date  ( days  after  spraying) 

Mean 

Apr.  28  (2) 

May  3 ( 7 ) 

May  10  (14) 

May  23  (27) 

Untreated 

0. 50b-h 

0.  53b-f 

0. 48b-j 

0.40h-n 

0.48b-d 

Atrazine 

. 54b-e 

• 65a 

. 52b-g 

.43e-l 

. 54a 

Bromacil 

. 54b-e 

•56a-c 

•57a-c 

.40h-n 

• 52ab 

2,4-D 

•49b-i 

,46c-k 

.37 j-n 

.29n 

.40e 

Dalapon 

. 58ab 

.53b-f 

.50b-h 

.42f-l 

.51ab 

Dicaraba 

•52b-g 

.43e-l 

•37 j-n 

.341-n 

. 42e 

Glyphosate 

•46c-k 

•47b-k 

• 36k— n 

.36k-n 

• 41e 

Hexazinone ..... 

.46c-k 

.48b-j 

.48b-j 

.30mn 

.43de 

Picloram. ...... 

. 53b-f 

•46c-k 

.38i-n 

.341-n 

.43de 

2,4,5-T 

. 46c-k 

. 51b-h 

.42f-l 

.40h-n 

.45c-e 

Tebuthiuron. . . . 

.51b-h 

.55a-d 

•49b-i 

.44d-l 

•50a-c 

Triclopyr 

.47b-k 

.46c-k 

.41g-m 

.40h-n 

.44de 

Mean 

• 50a 

• 51a 

.45b 

• 38c 

— 

1 All  herbicides  were  applied  at  1.12  kg  ai  (or  ae)  per  hectare  except  atrazine  (2.2 
kg/ha)  and  dalapon  (5.6  kg/ha) . 

2 Values  followed  by  a common  letter  among  the  date-by-treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 
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Table  41. — Leucine  concentrations  in  western  ragweed  sprayed  with  11  herbicides  on 

Apr.  26,  1978,  and  sampled  on  4 dates 


Treatment1 

Leucine  concentration  (g/100  g moisture-free  tissue)2 

Sampling  date  (days  after  spraying) 

Mean 

Apr.  28  (2) 

May  3 ( 7 ) 

May  10  (14) 

May  23  (27) 

Untreated 

0. 94 b-f 

1.01  be 

0. 91b-h 

0. 74f-n 

0.90a 

Atrazine 

l.OObc 

1.23a 

.94 b-f 

. 7 8 e-m 

.99a 

Bromacil 

. 99b-d 

1 . 02bc 

1.03bc 

•71h-p 

• 94  a 

2,4-D 

. 90b-i 

. 84c-l 

• 67 j-p 

.51p 

• 73b 

Dalapon 

1 . 07ab 

•93b-g 

•88b-i 

. 72h-o 

.90a 

Dicamba 

. 97b-e 

. 79d-m 

•67 j-p 

. 57n-p 

.75b 

Glyphosate 

•85c-k 

.84 c-1 

•62m-p 

•62m-p 

.73b 

Hexazinone ..... 

. 84c-l 

. 88b— i 

. 88b-i 

.52op 

.78b 

Picloram 

.97b-e 

.84 c-1 

.65k-p 

. 5 9m- p 

.76b 

2,4,5-T 

. 84c-l 

. 9 1 b-h 

. 69i-p 

. 70i-p 

• 79b 

Tebuthiuron .... 

.95b-e 

1.02bc 

•88b-i 

•78e-m 

.91a 

Triclopyr 

. 86b-j 

. 78e-m 

•73g-n 

•641-p 

.75b 

Mean 

.93a 

.92a 

.80b 

.66c 

— 

^■All  herbicides  were  applied  at  1.12  kg  ai  (or  ae)  per  hectare  except  atrazine  (2.2 
kg/ha)  and  dalapon  (5.6  kg/ha) . 

2 Values  followed  by  a common  letter  among  the  date-by-treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 
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Table  42. — Lysine  concentrations  in  western  ragweed  sprayed  with  11  herbicides  on  Apr. 

26,  1978,  and  sampled  on  4 dates 


Treatment1 

Lysine  concentration  (g/100  g moisture-free  tissue)2 

Sampling  date  (days  after  spraying) 

Mean 

Apr.  28  (2) 

May  3 ( 7 ) 

May  10  (14) 

May  23  (27) 

Untreated ...... 

0. 62b-h 

0. 64b-f 

0. 59b-i 

0.49f-m 

0.58c-e 

Atrazine 

. 69a-d 

. 82a 

. 66b-e 

. 50f-m 

• 67a 

Bromacil 

. 66b-e 

.74ab 

.72a-c 

.49f-m 

.65ab 

2,4-D... 

.67a-d 

.58c-k 

.48g-n 

. 32op 

• 52ef 

Dalapon 

.72a-c 

• 63b-g 

.59b-i 

•48g-n 

•60a-c 

Dicaraba. 

. 66b-e 

. 55d-k 

•48g-n 

. 33h-p 

. 5 If 

Glyphosate 

.61b-i 

. 60b— i 

•46i-p 

.42k-p 

• 52ef 

Hexazinone. .... 

. 58c-k 

. 64b-f 

.57c-k 

. 31p 

. 52ef 

Picloram 

. 68a-d 

.58c-k 

.48g-n 

•36m-p 

.53d-f 

2,4,5-T 

.57c-k 

. 64b-f 

. 5 1 e-m 

.43k-p 

. 54d-f 

Tebuthiuron. . . . 

. 60b-i 

.72a-c 

.58c-k 

.47h-o 

.59b-d 

Triclopyr 

. 6Qb-i 

•55d-k 

•54d-l 

.391-p 

• 52ef 

Mean 

. 64a 

.64a 

.56b 

• 42c 

— 

1A11  herbicides  were  applied  at  1.12  kg  ai  ( or  ae)  per  hectare  except  atrazine  (2.2 
kg/ha)  and  dalapon  (5.6  kg/ha)  . 

2 Values  followed  by  a common  letter  among  the  date-by-treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 
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Table  43. — Methionine  concentrations  in  western  ragweed  sprayed  with  11  herbicides  on 

Apr.  26,  1978,  and  sampled  on  4 dates 


Treatment1 

Methionine  concentration  (g/100  g moisture-free  tissue) 

2 

Sampling  date  (days  after  spraying) 

Mean 

Apr.  28  (2) 

May  3 ( 7 ) 

May  10  (14) 

May  23  (27) 

Untreated 

0. 20b-f 

0. 23a-c 

0. 19b-g 

0. 16e-j 

0. 20ab 

Atrazine 

.22b-d 

.28a 

.22b-d 

. 17d-i 

.22a 

Bromacil 

.22b-d 

.23a-c 

.23a-c 

. 16e-j 

• 21ab 

2,4-D 

. 20b-f 

. 15f-k 

. 1 3h-k 

• lljk 

. 15e 

Dalapon 

.23a-c 

. 17d-i 

. 19b-g 

. 15f-k 

. 19bc 

Dicamba 

.20b-f 

. 17d-i 

. 14g-k 

. 1 2i-k 

. 16de 

Glyphosate 

. 18c-h 

. 18c-h 

. 1 3h-k 

. 1 3h-k 

. 16de 

Hexazinone 

. 19b-g 

.20b-f 

. 19b-g 

.10k 

. 1 7 c-e 

Picloram 

.22b-d 

. 18c-h 

. 14g-k 

. 1 3h-k 

. 17 c-e 

2,4,5-T 

. 18c-h 

. 21b-e 

. 15f-k 

. 15f-k 

. 17 c-e 

Tebuthiuron. . . . 

. 21b-e 

• 24ab 

. 19b-g 

. 17d-i 

.20ab 

Triclopyr 

. 19b-g 

. 17d-i 

. 16e-j 

. 1 3h-k 

. 16de 

Mean 

.20a 

.20a 

.17b 

. 14c 

• • • • 

1A11  herbicides  were  applied  at  1.12  kg  ai  (or  ae)  per  hectare  except  atrazine  (2.2 
kg/ha)  and  dalapon  (5.6  kg/ha)  . 

2 Values  followed  by  a common  letter  among  the  date-by-treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 
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Table  44. — Phenylalanine  concentrations  in  western  ragweed  sprayed  with  11 
herbicides  on  Apr.  26,  1978,  and  sampled  on  4 dates 


Treatment1 

Phenylalanine  concentration  (g/100  g moisture-free 

tissue)2 

Sampling  date  (days  after  spraying) 

Mean 

Apr.  28  (2) 

May  3 ( 7 ) 

May  10  (14) 

May  23  (27) 

Untreated 

0. 58b-g 

0. 62b-d 

0. 57b-h 

0. 46h-n 

0. 56bc 

Atrazine 

. 61b-e 

.76a 

. 60b-e 

.49e-m 

.62a 

Bromacil 

.62b-d 

.65b 

.64bc 

•45h-o 

.59ab 

2,4-D 

. 54b-i 

. 53b-j 

•42i-l 

.33o 

• 46d 

Dalapon 

.64bc 

•57b-h 

.54b-i 

•47f-m 

.55bc 

Dicamba 

. 60b-e 

•49e-m 

.42i-o 

. 37m-o 

.47d 

Glyphosate 

. 51d-k 

.52c-k 

•41 j-o 

.40k-o 

.46d 

Hexazinone 

. 53b-j 

•59b-f 

.57b-h 

.34  no 

. 50cd 

Picloram 

. 60b-e 

•53b-j 

.42i-l 

.381-o 

.48d 

2,4,5-T 

. 52c-k 

.57b-h 

.43i-o 

. 41 j-o 

• 48d 

Tebuthiuron. . . . 

. 59b-f 

.65b 

•56b-h 

•49e-m 

.57ab 

Triclopyr 

. 53b-j 

.50d-l 

.47f-m 

• 41j-o 

.48d 

Mean 

.57a 

.58a 

.50b 

.42c 

— 

1A11  herbicides  were  applied  at  1.12  kg  ai  (or  ae)  per  hectare  except  atrazine  (2.2 
kg/ha)  and  dalapon  (5.6  kg/ha) . 

2 Values  followed  by  a common  letter  among  the  date-by-treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 
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Table  45. — Proline  concentrations  in  western  ragweed  sprayed  with  11  herbicides  on 

Apr.  26,  1978,  and  sampled  on  4 dates 


Treatment1 

Proline  concentration  (g./100  g moisture-free  tissue)2 

Sampling  date  (days  after  spraying) 

Mean 

Apr.  28  (2) 

May  3 ( 7 ) 

May  10  (14) 

May  23  (27) 

Untreated 

0. 53c-h 

0. 57a-f 

0. 51 c-i 

0.46c-k 

0. 52a-d 

Atrazine 

. 60a-c 

• 69ab 

•53c-h 

.45d-k 

.57a 

Bromacil 

•54c-h 

.57a-f 

•58a-e 

.44e-k 

.53a-c 

2,4-D 

. 53c-h 

.47  c-k 

. 42g-k 

.43f-k 

.46d 

Dalapon 

.70a 

.56a-g 

.51 c-i 

•44e-k 

.55ab 

Dicamba 

.54c-h 

.49c-i 

•43f-k 

• 35jk 

.45d 

Glyphosate 

.51c-i 

.49c-i 

.43f-k 

.38i-k 

.45d 

Hexazinone 

•48c-j 

•49c-i 

. 51 c-i 

.33k 

.45d 

Picloram 

. 56a-g 

•47c-k 

.47c-k 

.40h-k 

.47cd 

2,4,5-T 

. 50c-i 

.59a-e 

.43f-k 

.44e-k 

.49b-d 

Tebuthiuron. . . . 

*55b-g 

.58a-e 

•50c-i 

.48c-j 

.53a-c 

Triclopyr 

•45d-k 

•48c-j 

•46c-k 

.42g-k 

• 46d 

Mean ....... 

.54a 

.54a 

.48b 

.42c 

— 

•‘•All  herbicides  were  applied  at  1.12  kg  ai  ( or  ae)  per  hectare  except  atrazine  (2.2 
kg/ha)  and  dalapon  (5.6  kg/ha) . 

2 Values  followed  by  a common  letter  among  the  date-by-treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 
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Table  46. — Serine  concentrations  in  western  ragweed  sprayed  with  11  herbicides  on  Apr. 

26,  1978,  and  sampled  on  4 dates 


Treatment1 

Serine  concentration  (g/100  g moisture-free  tissue)2 

Sampling  date  (days  after  spraying) 

Mean 

Apr.  28  (2) 

May  3 ( 7 ) 

May  10  (14) 

May  23  (27) 

Untreated 

0. 50b-f 

0. 50b-f 

0.48b-f 

0.41e-g 

0.47bc 

Atrazine 

. 51a-e 

.61a 

.52a-e 

.46b-f 

.53a 

Bromacil 

.52a-e 

.54a-c 

.55ab 

•43c-g 

.51a 

2,4-D 

.47b-f 

.47b-f 

• 39fg 

• 34g 

. 42e 

Dalapon 

.55ab 

•52a-e 

.52a-e 

.46b-f 

.51a 

Dicamba 

.52a-e 

.45b-f 

.41e-g 

• 39fg 

.44c-e 

Glyphosate 

•45b-f 

•47b-f 

• 39fg 

.41e-g 

.43de 

Hexazinone 

.45b-f 

•48b-f 

.50b-f 

• 33g 

•44c-e 

Picloram 

•51a-e 

.47b-f 

.41e-g 

.41e-g 

.45c-e 

2,4,5-T 

•45b-f 

.51a-e 

. 42d-g 

.45b-f 

• 46cd 

Tebuthiuron .... 

.49b-f 

.53a-d 

.49b-f 

.47b-f 

• 50ab 

Triclopyr 

.47b-f 

.45b-f 

•45b-f 

.42d-g 

•45c-e 

Mean 

.49a 

.50a 

• 46b 

.42c 

• • • • 

1A11  herbicides  were  applied  at  1.12  kg  ai  (or  ae)  per  hectare  except  atrazine  (2.2 
kg/ha)  and  dalapon  (5.6  kg/ha) . 

2 Values  followed  by  a common  letter  among  the  date-by-treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 
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Table  47. — Threonine  concentrations  in  western  ragweed  sprayed  with  11  herbicides  on 

Apr.  26,  1978,  and  sampled  on  4 dates 


Treatment1 

Threonine  concentration  (g/100  g moisture-free  tissue) 

2 

Sampling  date  (days  after  spraying) 

Mean 

Apr.  28  (2) 

May  3 ( 7 ) 

May  10  (14) 

May  23  (27) 

Untreated 

0. 55b-i 

0. 56b-h 

0. 53b-j 

0.43i-p 

0.52bc 

Atrazine 

. 60a-d 

.70a 

.56b-h 

.46f-o 

.58a 

Bromacil 

.57b-g 

.59b-e 

.61a-c 

.44h-p 

.55ab 

2,4-D 

. 53b-j 

.48d-n 

.391-p 

• 32p 

.43d 

Dalapon 

• 63ab 

. 53b-j 

•53b-j 

.46f-o 

= 54ab 

Dicamba 

. 55b-i 

.47  e-n 

.40k-p 

.38m-p 

.45d 

Glyphosate 

.50c-l 

.49c-m 

.391-p 

.391-p 

.44d 

Hexazinone 

.49c-m 

. 50c-l 

.52b-k 

.34op 

.46d 

Picloram 

. 58b-f 

.49c-m 

•40k-p 

.37n-p 

.46d 

2,4,5-T 

•49c-m 

. 53  b- j 

•41 j-p 

.45g-o 

.47cd 

Tebuthiuron .... 

.54b-i 

.59b-e 

.52b-k 

.49c-m 

.54ab 

Triclopyr 

.49c-m 

.46f-o 

.45g-o 

•41 j~p 

.45d 

Mean 

. 54a 

.53a 

.48b 

.41c 

• • • • 

1A11  herbicides  were  applied  at  1.12  kg  ai  (or  ae)  per  hectare  except  atrazine  (2.2 
kg/ha)  and  dalapon  (5.6  kg/ha). 

2 Values  followed  by  a common  letter  among  the  date-by-treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 
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Table  48. — Tyrosine  concentrations  in  western  ragweed  sprayed  with  11  herbicides  on 

Apr.  26,  1978,  and  sampled  on  4 dates 


Treatment 1 

Tyrosine  concentration  (g/100  g moisture-free  tissue)2 

Sampling  date  (days  after  spraying) 

Mean 

Apr.  28  (2) 

May  3 (7) 

May  10  (14) 

May  23  (27) 

Untreated 

0.47b-d 

0.50b 

0.45b-f 

0. 37d-l 

0.44ab 

Atrazine 

.49b 

. 60a 

•45b-f 

. 38c-k 

• 48a 

Bromacil 

.48bc 

.50b 

.50b 

.35f-m 

• 46ab 

2,4-D 

. 43  b-g 

.4lb-i 

. 32h-m 

.25m 

.35c 

Dalapon 

.50b 

•43b-g 

.42b-h 

.36e-l 

.43b 

Dicamba 

.47b-d 

.38c-k 

. 32h-m 

.271m 

.36b 

Glyphosate 

.40b-j 

.40b-j 

.31i-m 

•32h-m 

• 36c 

Hexazinone 

•41b-i 

.43 b-g 

.42b-h 

.25m 

.38c 

Picloram 

•47b-d 

• 41b-i 

.32h-m 

•28k-m 

.37c 

2,4,5-T 

.41b-i 

.44b-f 

. 33g-m 

.33g-m 

.38c 

Tebuthiuron. . . . 

.46b-e 

.50b 

.42b-h 

.37d-l 

• 44ab 

Triclopyr 

.42b-h 

.38c-k 

.36e-l 

. 30j -m 

• 36c 

Mean 

.45a 

.45a 

.38b 

.32c 

• • • • 

1A11  herbicides  were  applied  at  1.12  kg  ai  (or  ae)  per  hectare  except  atrazine  (2.2 
kg/ha)  and  dalapon  (5.6  kg/ha) . 

2 Values  followed  by  a common  letter  among  the  date-by-treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 
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Table  49. — Valine  concentrations  in  western  ragweed  sprayed  with  11  herbicides  on  Apr. 

26,  1978,  and  sampled  on  4 dates 


Valine  concentration  (g/100  g moisture-free  tissue)2 

Treatment 1 

Sampling  date  (days  after  spraying) 

Mean 

Apr.  28  (2) 

May  3 (7) 

May  10  (14) 

May  23  (27) 

Untreated 

0. 66b-g 

0. 68b-e 

0.62b-j 

0.51j-p 

0. 62bc 

Atrazine 

. 68b-e 

.84a 

. 68b-e 

• 55g-p 

.69a 

Bromacil 

.69b-d 

.72a-c 

• 74ab 

•51 j-p 

• 67ab 

2,4-D 

. 61b-k 

. 59c-l 

. 4 7 m-q 

.38q 

. 51d 

Dalapon. 

. 74ab 

.67b-f 

.63b-i 

•52i-p 

• 64ab 

Dicamba 

. 66b-g 

.56f-o 

.481-q 

.44pq 

.53d 

Glyphosate 

. 59c-l 

.60b-k 

.46n-q 

•45o-q 

.53d 

Hexazinone 

. 59c-l 

. 61b-k 

. 60b-k 

.39q 

. 55d 

Picloram 

.68b-e 

•58d-m 

.481-q 

• 44pq 

.55d 

2,4,5-T 

. 60b-k 

. 64  b-h 

. 50k— q 

.52i-p 

• 57cd 

Tebuthiuron .... 

.66b-g 

•72a-c 

.63b-i 

.57e-n 

.65ab 

Triclopyr 

•59c-l 

•55g-p 

.53h-p 

•47m-q 

• 53d 

Mean 

.65a 

.65a 

.57b 

• 48c 

• • • • 

'’^All  herbicides 

were  applied  at  1.12  kg  ai 

(or  ae)  per  hectare  except  atrazine  (2.2 

kg /ha)  and  dalapon 

(5.6  kg/ha) 

i . 

2 Val ues  foil owed 

by  a common  letter  among  the  date-by-treatment  interactions 

or  in 

each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan' 

s new 

multiple-range  test. 


Table  50. — Alanine  concentrations  in  leaves  of  honey  mesquite  sprayed  with  five 
herbicides  (at  1.12  kg  ae  per  hectare)  on  May  30,  1978,  and  sampled  on  four  dates 


Alanine  concentration  (g/100  g moisture-free  tissue)1 


Treatment  Sampling  date  (days  after  spraying) 

Mean 

June  1(2)  June  3 (4)  June  5 (6)  June  9 (10) 


Untreated l.Ola-c  1.02a-c  1.02a-c  1.02a-c  1.02a 

3 , 6-DP  A 1.05ab  .90c-g  ,71i-l  .70i-l  .84b 

Glyphosate 1.08ab  .94b-f  .78g-j  .75h-k  .89b 

Picloram .98a-c  .84e-i  .76g-k  .86d-h  .86b 

2,4,5-T 1.11a  .99a-d  .86d-h  .591  .89b 

Triclopyr .98a-e  .80f-j  .68j-l  .62kl  .77c 


Mean 1.04a  .92b  .80c  .76c 


1 Values  followed  by  a common  letter  among  the  date-by-treatraent  interactions  or  in 

each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 
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Table  51 .-“Ammonia  concentrations  in  leaves  of  honey  mes quite  sprayed  with  five 
herbicides  (at  1.12  kg  ae  per  hectare)  on  May  30,  1978,  and  sampled  on  four  dates 


Ammonia  concentration  (g/100  g moisture-free  tissue)1 


Treatment 

Sampling  date  (days  after  spraying) 

Mean 

June  1 (2) 

June  3 (4) 

June  5 (6) 

June  9 (10) 

Untreated . . . . 

0.34a-c 

0.41ab 

0.4 lab 

0.37ab 

3,6-DPA...... 

.43a 

.43a 

.37a-c 

.39a 

Glyphosate . . . 

.34a-c 

.36a-c 

.27c 

• 33bc 

Picloram. . . . . 

• 42a 

.41ab 

.42a 

.39a 

2,4,5-T...... 

.36a-c 

.30c 

.32bc 

• 33bc 

Triclopyr. . . . 

.32bc 

.28c 

.26c 

.29c 

Mean 

.33a 

.37a 

• 36a 

.34a 

— 

1 Values  followed  by  a common  letter  among 

the  date-by-treatment  interactions 

or  in 

each  group  of 

means  are  not  significantly  different  at  the 

5%  level  by  Duncan' 

s new 

multiple-range  test. 

Table  52.- 

-Arginine  concentrations  in  leaves  of  honey  mes quite  sprayed  with 

five 

herbicides 

(at  1.12  kg  ae  per  hectare)  on 

May  30,  1978,  and  sampled  on  four 

dates 

Arginine  concentration  (g/100  g moisture-free  tissue)1 


Treatment  Sampling  date  (days  after  spraying) 

Mean 

June  1 (2)  June  3 (4)  June  5 (6)  June  9 (10) 


Untreated 1.04bc  1.06bc  1.09bc  1.08bc  1.07a 

3,6-DPA 1.40a  .95b-e  .74e-g  «70fg  .95b 

Glyphosate 1.12b  .96b-e  .79d-g  .70fg  .89b 

Picloram l.Olb-d  .88c-f  .80d-g  .86c-f  .89b 

2,4,5-T 1.14b  l.OOb-d  .86c-f  .58g  .89b 

Triclopyr 1.02b-d  .80d-g  .66fg  .62g  .78c 


Mean 1.12a  .94b  .82c  .76c 


•’■Values  followed  by  a common  letter  among  the  date-by-treatraent  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple- range  test. 
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Table  53. — Aspartic  acid  concentrations  in  leaves  of  honey  mesquite  sprayed  with  five 
herbicides  (at  1.12  kg  ae  per  hectare)  on  May  30,  1978,  and  sampled  on  four  dates 


Aspartic  acid  concentration  (g/100  g moisture-free  tissue)1 


Treatment  Sampling  date  (days  after  spraying) 

— — Mean 

June  1 (2)  June  3 (4)  June  5 (6)  June  9 (10) 


Untreated 1.70cd  1.72cd  1.64d  1.74cd  1.70c 

3 , 6-DP  A 1.89bc  2.13a  2.03ab  1.62d  1.92a 

Glyphosate 1.88bc  1.73cd  1.56de  1.40f  1.64cd 

Picloram 1.74cd  1.88bc  1.86bc  1.70cd  1.80b 

2,4,5-T 1.98b  1.90bc  1.64d  1.36f  1.72bc 

Triclopyr 1.85bc  1.70cd  1.41ef  1.30f  1.56d 


Mean 1.84a  1.84a  1.69b  1.52c 


■'•Values  followed  by  a common  letter  among  the  date-by-treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 


Table  54. — Glutamic  acid  concentrations  in  leaves  of  honey  mesquite  sprayed  with  five 
herbicides  (at  1.12  kg  ae  per  hectare)  on  May  30,  1978,  and  sampled  on  four  dates 


Glutamic  acid  concentration  (g/100  g moisture-free  tissue)1 


Treatment  Sampling  date  (days  after  spraying) 

Mean 

June  1(2)  June  3 (4)  June  5 (6)  June  9 (10) 


Untreated 1.87a-e  1.88a-d  1.81b-f  1.88a-d  1.86a 

3,6-DPA 2.01a-c  1.96a-d  1.64e-g  1.48g-i  1.77bc 

Glyphosate 2.02ab  1.80b-f  1.58f-i  1.38h-j  1.69c 

Picloram 1.89a-d  1.78c-f  1.74d-f  1.81b— f 1.80ab 

2,4,5-T 2.06a  1.88a-d  1.62fg  1.18j  1.69c 

Triclopyr 1.92a-d  1.60f-h  1.35ij  1 . 2 1 j 1.52d 


Mean 1.96a  1.82b  1.62c  1.49d 


1Values  followed  by  a common  letter  among  the  date-by-treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 
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Table  55. — Glycine  concentrations  in  leaves  of  honey  mes quite  sprayed  with  five 
herbicides  (at  1.12  kg  ae  per  hectare)  on  May  30,  1978,  and  sampled  on  four  dates 


Glycine  concentration  (g/100  g moisture-free  tissue)1 


Treatment  Sampling  date  (days  after  spraying) 

Mean 

June  1 (2)  June  3 (4)  June  5(6)  June  9 (10) 


Untreated 0.96a-d  0.96a-d  0.93b-e  0.97a-d  0.96a 

3,6-DPA. .99a-c  .88d-h  .72j~m  .70k-n  .82b 

Glyphosate 1.02ab  .91c-g  .78h-k  .72j-m  .86b 

Picloram .92b-f  .81g-j  .75i-l  .84e-i  .83b 

2,4,5-T 1.04a  .94a-e  .82f-j  .60n  .85b 

Triclopyr .93b-e  .78h-k  .661-n  .62mn  .75c 


Mean .98a  .88b  .78c  .74c 


1 Values  followed  by  a common  letter  among  the  date-by-treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 


Table  56. — Histidine  concentrations  in  leaves  of  honey  mes quite  sprayed  with  five 
herbicides  (at  1.12  kg  ae  per  hectare)  on  May  30,  1978,  and  sampled  on  four  dates 


Histidine  concentration  (g/100  g moisture-free  tissue)1 


Treatment  Sampling  date  (days  after  spraying) 

Mean 

June  1 (2)  June  3 (4)  June  5 (6)  June  9 (10) 


Untreated 0.42a-d  0.42a-d  0.43a-c  0.42a-d  0.42a 

3,6-DPA .44a-c  .42a-d  .34fg  .26h  .37b 

Glyphosate .45ab  .40b-e  .34fg  ,28h  .37b 

Picloram .42a-d  .39c-f  .34fg  »30gh  .36b 

2,4,5-T 46a  .42a-d  .37d-f  .28h  .38b 

Triclopyr .42a-d  .36ef  .30gh  .27h  .34c 


Mean .44a  .40b  .35c  .30d 


Values  followed  by  a common  letter  among  the  date-by-treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 
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Table  57. — Isoleucine  concentrations  in  leaves  of  honey  mesquite  sprayed  with  five 
herbicides  (at  1.12  kg  ae  per  hectare)  on  May  30,  1978,  and  sampled  on  four  dates 


Isoleucine  concentration  (g/100  g moisture-free  tissue)1 


Treatment  Sampling  date  (days  after  spraying) 

— Mean 

June  1(2)  June  3 (4)  June  5(6)  June  9 (10) 


Untreated 0.80a-c  0.80a-c  0.77b-d  0.80a-c  0.79a 

3 , 6-DP  A 84ab  .77b-d  .60f-i  .58g-i  .70b 

Glyphosate .85ab  .76b-d  .65e-h  ,50i  .69b 

Picloram .78a-c  .70c-f  .64e-h  .72c-e  .71b 

2,4,5-T 88a  .80a-c  .70c-f  .50i  .72b 

Triclopyr ,80a-c  .67d-g  .56hi  .52i  .64c 


Mean 82a  .75b  .65c  .60d 


1 Values  followed  by  a common  letter  among  the  date-by-treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 


Table  58. — Leucine  concentrations  in  leaves  of  honey  mesquite  sprayed  with  five 
herbicides  (at  1.12  kg  ae  per  hectare)  on  May  30,  1978,  and  sampled  on  four  dates 


Leucine  concentration  (g/100  g moisture-free  tissue)1 


Treatment  Sampling  date  (days  after  spraying) 

Mean 

June  1 (2)  June  3 (4)  June  5 (6)  June  9 (10) 


Untreated 1.56a-c  1.58ab  1.52a-d  1.58ab  1.56a 

3 , 6-DP A 1 . 62ab  1.38a-f  1.06g-i  l.OOg-i  1.26ab 

Glyphosate 1.66a  1.42a-f  1.17e-i  .54j  1.20ab 

Picloram 1.50a-e  1.28b-g  i.l4f-i  1.26c-h  1.29ab 

2,4,5-T 1.70a  1.50a-e  1.29b-g  .85i  1.33a 

Triclopyr 1.52a-d  1.21d-h  l.OOg-i  .92hi  1.16b 


Mean 1.59a  1.40b  1.20c  1.02d 


’■Values  followed  by  a common  letter  among  the  date-by-treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 


57 


Table  59.-- Lysine  concentrations  in  leaves  of  honey  mes quite  sprayed  with  five 
herbicides  (at  1.12  kg  ae  per  hectare)  on  May  30,  1978,  and  sampled  on  four  dates 


Lysine  concentration  (g/100  g moisture-free  tissue)1 


Treatment  Sampling  date  (days  after  spraying) 

Mean 

June  1 (2)  June  3 (4)  June  5 (6)  June  9 (10) 


Untreated 1.21a-c  1.22a-c  1.24a-c  1.24a-c  1.23a 

3,6-DPA 1.26ab  1.12c-f  .90h-j  .86i-k  1.04b 

Glyphosate 1.28a  1.14b-e  .96g-i  .87h-k  1.06b 

Picloram 1.18a-d  1.04e-g  .96g-i  1.06d-g  1.06b 

2,4,5-T 1.31a  1.18a-d  1.04e-g  .74k  1.07b 

Triclopyr 1.20a-c  l.OOf-h  .85i-k  .78jk  .96c 


Mean 1.24a  1.12b  .99c  .92d 


■'■Values  followed  by  a common  letter  among  the  date-by-treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 


Table  60. — Methionine  concentrations  in  leaves  of  honey  mesquite  sprayed  with  five 
herbicides  (at  1.12  kg  ae  per  hectare)  on  May  30,  1978,  and  sampled  on  four  dates 


Methionine  concentration  (g/100  g moisture-free  tissue)1 


Treatment  Sampling  date  (days  after  spraying) 

Mean 

June  1 (2)  June  3 (4)  June  5 (6)  June  9 (10) 


Untreated 0.32a-c  0.32a-c  0.31a-c  0.32a-c  0.32a 

3,6-DPA .32a-c  .28c-f  .21h-j  .18jk  .25bc 

Glyphosate .35a  .29c-e  .24f-i  .20i-k  .27b 

Picloram .31a-c  .26d-g  .22g-j  .24f-i  .26bc 

2,4,5-T 34  ab  .30b-d  .26d-g  .16k  .27b 

Triclopyr .32a-c  .25e-h  .20i-k  . 18jk  .24c 


Mean .33a  .28b  .24c  .21d 


1Values  followed  by  a common  letter  among  the  date-by-treatraent  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multi pie- range  test. 
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Table  61. — Phenylalanine  concentrations  in  leaves  of  honey  mesquite  sprayed  with  five 
herbicides  (at  1.12  kg  ae  per  hectare)  on  May  30,  1978,  and  sampled  on  four  dates 


Phenylalanine  concentration  (g/100  g moisture-free  tissue)1 


Treatment  Sampling  date  (days  after  spraying) 

Mean 

June  1 (2)  June  3 (4)  June  5(6)  June  9 (10) 


Untreated 1.05a-c  1.04a-d  1.02a-d  1.06a-c  1.04a 

3 , 6-DP  A 1.07a-c  .93d-f  .73h-j  .72h-j  .86b 

Glyphosate 1.09ab  .96c-e  .78g-i  .70i-k  .88b 

Picloram .99b-d  .86e-g  .78g-i  .85e-g  .87b 

2,4,5-T 1.13a  1.02a-d  .88e-g  .60k  .91b 

Triclopyr l.OOb-d  .82f-h  .70i-k  .65jk  .80c 


Mean 1.06a  .94b  .82c  .76d 


1Values  followed  by  a common  letter  among  the  date-by-treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 


Table  62. — Proline  concentrations  in  leaves  of  honey  mesquite  sprayed  with  five 
herbicides  (at  1.12  kg  ae  per  hectare)  on  May  30,  1978,  and  sampled  on  four  dates 


Proline  concentration  (g/100  g moisture-free  tissue)1 


Treatment  Sampling  date  (days  after  spraying) 

Mean 

June  1(2)  June  3 (4)  June  5 (6)  June  9 (10) 


Untreated 0.99a-e  l.OOa-d  0.97b-e  0.98b-e  0.98ab 

3,6-DPA 1.04a-c  1.02a-c  .97b-e  .84ef  .97ab 

Glyphosate 1.08ab  1.04a-c  l.OOa-d  .86d-f  .99ab 

Picloram .98b-e  .99a-e  .98b-e  .89c-f  .96ab 

2,4,5-T 1.14a  l.lOab  1.02a-c  ,84ef  1.02a 

Triclopyr 1.06ab  1.04a-c  .86d-f  .77f  .93b 


Mean 1.05a  1.03a  .97b  .86c 


1Values  followed  by  a common  letter  among  the  date-by-treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 
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Table  63. —Serine  concentrations  in  leaves  of  honey  mes quite  sprayed  with  five 
herbicides  (at  1.12  kg  ae  per  hectare)  on  May  30,  1978,  and  sampled  on  four  dates 


Serine  concentration  (g/100  g moisture-free  tissue)1 


Treatment  Sampling  date  (days  after  spraying) 

— Mean 

June  1 (2)  June  3 (4)  June  5 (6)  June  9 (10) 


Untreated 0.85a-e  0.86a-d  0.85a-e  0.88a-c  0.86a 

3,6-DPA .87a-d  .83b-e  .60f-h  .67gh  .76c 

Glyphosate .92ab  .85a-e  .74e-g  .74e-g  .81b 

Picloram .82b-e  .80c-f  .76d-g  .84b-e  .80b 

2,4,5-T 96a  .88a-c  .80c-f  .60h  .81b 

Triclopyr .86a-d  .76d-g  .66gh  .60h  .72c 


Mean .88a  .83b  .74c  .72c 


1Values  followed  by  a common  letter  among  the  date-by-treatraent  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 


Table  64 .—Threonine  concentrations  in  leaves  of  honey  mesquite  sprayed  with  five 
herbicides  (at  1.12  kg  ae  per  hectare)  on  May  30,  1978,  and  sampled  on  four  dates 


Threonine  concentration  (g/100  g moisture-free  tissue)1 


Treatment  Sampling  date  (days  after  spraying) 

Mean 

June  1 (2)  June  3 (4)  June  5(6)  June  9 (10) 


Untreated 0.84a-c  0.84a-c  0.80b-e  0.83a-c  0.83a 

3,6-DPA .87ab  .74c-f  .59hi  .57hi  .69c 

Glyphosate .92a  .80b-e  .66f-h  .60g-i  .74b 

Picloram .82a-d  .70e-g  .64f-h  .70e-g  .72bc 

2,4,5-T 92a  .82a-d  .72d-f  .50i  .74b 

Triclopyr .82a-d  .66f-h  .56hi  .511  .63d 


Mean .86a  .76b  .66c  .62d 


^■Values  followed  by  a common  letter  among  the  date-by-treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 
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Table  65. —Tyrosine  concentrations  in  leaves  of  honey  mesquite  sprayed  with  five 
herbicides  (at  1.12  kg  ae  per  hectare)  on  May  30,  1978,  and  sampled  on  four  dates 


Tyrosine  concentration  (g/100  g moisture-free  tissue)1 


Treatment  Sampling  date  (days  after  spraying) 

— Mean 

June  1 (2)  June  3 (4)  June  5 (6)  June  9 (10) 


Untreated 0.80ab  0.78ab  0.76a-c  0.79ab  0.78a 

3 , 6-DP  A 80ab  .66c-f  .52h-j  .50ij  .62cd 

Glyphosate 82a  .71b-e  .59f-i  .54g-j  .67b 

Picloram 74a-d  .63e-g  .56f-j  .62e-h  .64bc 

2,4,5-T 84a  ,74a-d  .65d-f  .46j  .68b 

Triclopyr 74a-d  .60f-i  .52h-j  .48j  .58d 


Mean 79a  .69b  .60c  .56c 


1 Values  followed  by  a common  letter  among  the  date— by— treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 


TabjLe  66. — Valine  concentrations  in  leaves  of  honey  mesquite  sprayed  with  five 
herbicides  (at  1.12  kg  ae  per  hectare)  on  May  30,  1978,  and  sampled  on  four  dates 


Valine  concentration  (g/100  g moisture-free  tissue)1 


Treatment  Sampling  date  (days  after  spraying) 

Mean 

June  1 (2)  June  3 (4)  June  5(6)  June  9 (10) 


Untreated 1.06a-c  1.06a-c  1.03a-e  1.06a-c  1.05a 

3,6-DPA l.lOab  l.OOb-f  .78h-j  .74ij  ,90b 

Glyphosate 1.14a  l.OOb-f  .86g-i  . 66 j .92b 

Picloram 1.03a-e  .94c-g  .84g-i  .92d-g  .93b 

2,4,5-T 1.16a  1.05a-d  .91e-h  . 66  j .94b 

Triclopyr 1.06a-c  .88f-h  .74ij  .68j  .84c 


Mean 1.09a  .99b  .86c  .79d 


•'■Values  followed  by  a common  letter  among  the  date-by-treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 
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Table  67. — Alanine  concentrations  in  leaves  of  Macartney  rose  sprayed  with  five 
herbicides  (at  2.24  kg  ae  per  hectare)  on  June  12,  1978,  and  sampled  on  four  dates 


Alanine  concentration  (g/100  g moisture-free  tissue)1 


Treatment  Sampling  date  (days  after  spraying) 

— Mean 

June  14  (2)  June  16  (4)  June  20  (8)  June  30  (18) 


Untreated 0.65b  0.60b— e 0.63bc  0.58b-f  0.62a 

2,4-D 64bc  .50fg  .30h  .25h  .42b 

3,6-DPA .79a  .66b  .52e-g  .52e-g  .62a 

Glyphosate .62b-d  .64bc  .58b-f  .55c-f  .60a 

Picloram .59b-e  .44g  .26h  .30h  .40b 

Triclopyr .54d-f  *45g  .32h  .27h  .40b 


Mean .64a  .55b  .43c  .41c 


1Values  followed  by  a common  letter  among  the  date-by-treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 


Table  68. — Ammonia  concentrations  in  leaves  of  Macartney  rose  sprayed  with  five 
herbicides  (at  2.24  kg  ae  per  hectare)  on  June  12,  1978,  and  sampled  on  four  dates 


Ammonia  concentration  (g/100  g moisture-free  tissue)1 


Treatment  Sampling  date  (days  after  spraying) 

Mean 

June  14  (2)  June  16  (4)  June  20  (8)  June  30  (18) 


Untreated 0.19bc  0.18b-d  0.18b-d  0.17b-e  0.18b 

2,4-D 18b-d  . 1 7 b-e  .14ef  .14ef  .16c 

3,6-DPA 24a  .20b  .16c-f  .16c-f  .19a 

Glyphosate .18b-d  .18b-d  .18b-d  .16c-f  .18b 

Picloram .18b-d  ,16c-f  .13f  .15d-f  .15c 

Triclopyr 18b-d  .17b-e  .16c-f  .14ef  .16c 


Mean .19a  .18b  .16c  .16c 


■'■Values  followed  by  a common  letter  among  the  date-by-treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 
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Table  69. — Arginine  concentrations  in  leaves  of  Macartney  rose  sprayed  with  five 
herbicides  (at  2.24  kg  ae  per  hectare)  on  June  12,  1978,  and  sampled  on  four  dates 


Arginine  concentration  (g/100  g moisture-free  tissue)1 


Treatment  Sampling  date  (days  after  spraying) 

— — — — Mean 

June  14  (2)  June  16  (4)  June  20  (8)  June  30  (18) 


Untreated 0.66b  0.60b-d  0.64bc  0.58b-d  0.62a 

2,4-D • 63bc  .48de  .28g  .22g  .40b 

3,6-DPA 78a  .66b  .50de  .50de  .61a 

Glyphosate .62bc  .64bc  .56b-d  .54b-e  .59a 

Picloram .58b-d  .33fg  .22g  .24g  .34c 

Triclopyr 53c-e  .43ef  .28g  .23g  .37bc 


Mean .63a  .52b  .41c  .39c 


1 Values  followed  by  a common  letter  among  the  date- by— treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 


Table  70. — Aspartic  acid  concentrations  in  leaves  of  Macartney  rose  sprayed  with  five 
herbicides  (at  2.24  kg  ae  per  hectare)  on  June  12,  1978,  and  sampled  on  four  dates 


Aspartic  acid  concentration  (g/100  g moisture-free  tissue)1 


Treatment  Sampling  date  (days  after  spraying) 

Mean 

June  14  (2)  June  16  (4)  June  20  (8)  June  30  (18) 


Untreated 1.04bc  0.97b-e  1.02b-d  0.93b-g  0.99a 

2,4-D. 1.02b-d  .84e-h  .54ij  .51ij  .73b 

3,6-DPA 1.30a  1.08b  .82f-h  .83e-h  1.01a 

Glyphosate l.OOb-d  l.OOb-d  .97b-e  .89c-h  .96a 

Picloram .95b-f  .77h  . 48  j .56ij  .69b 

Triclopyr .88d-h  .79gh  .62i  .55ij  .71b 


Mean.. 1.03a  .91b  .74c  .71c 


1Values  followed  by  a common  letter  among  the  date-by-treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 
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Table  71  .—Glutamic  acid  concentrations  in  leaves  of  Macartney  rose  sprayed  with  five 
herbicides  (at  2.24  kg  ae  per  hectare)  on  June  12,  1978,  and  sampled  on  four  dates 


Glutamic  acid  concentration  (g/100  g moisture-free  tissue)1 

Treatment  Sampling  date  (days  after  spraying) 

Mean 

June  14  (2)  June  16  (4)  June  20  (8)  June  30  (18) 

Untreated......  1.20bc  1.13b-e  1.18b-d  1.06c-g  1.14a 

2,4-D 1 . 18b-d  . 98e-i  .58jk  .47k  .80b 

3,6-DPA 1.52a  1.26b  .94g-i  .96f-i  1.17a 

Glyphosate. . . . . 1.14b-e  1.18b-d  1.08c-g  1.02e-i  1.10a 

Picloram l.llb-f  .86i  .49jk  «53jk  .75b 

Triclopyr . . . . . . 1.04d-h  .89hi  .64j  .51jk  .77b 


Mean.......  1.20a  1.05b  .82c  .76d 


1 Values  followed  by  a common  letter  among  the  date-by-treatraent  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 


Table  72. — -Glycine  concentrations  in  leaves  of  Macartney  rose  sprayed  with  five 
herbicides  (at  2.24  kg  ae  per  hectare)  on  June  12,  1978,  and  sampled  on  four  dates 


Glycine  concentration  (g/100  g moisture-free  tissue)1 

Treatment  Sampling  date  (days  after  spraying) 

Mean 

June  14  (2)  June  16  (4)  June  20  (8)  June  30  (18) 

Untreated 0.60bc  0.56b-d  0.58bc  0.56b-d  0.58a 

2,4-D 60bc  . 48de  .30f  .26f  .41b 

3,6-DPA.... 75a  .62b  .48de  .48de  .58a 

Glyphosate.....  .58bc  .60bc  .54b-d  .52cd  .56a 

Picloram.......  .56b-d  .43e  .25f  .28f  .38b 

Triclopyr .51c-e  .43e  . 3 If  .26f  .38b 


Mean.......  ,60a  .52b  .41c  .39c 


Values  followed  by  a common  letter  among  the  date-by-treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 
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Table  73. — Histidine  concentrations  in  leaves  of  Macartney  rose  sprayed  with  five 
herbicides  (at  2.24  kg  ae  per  hectare)  on  June  12,  1978,  and  sampled  on  four  dates 


Histidine  concentration  (g/100  g mois ture— f ree  tissue)1 


Treatment  Sampling  date  (days  after  spraying) 

— — — — Mean 

June  14  (2)  June  16  (4)  June  20  (8)  June  30  (18) 


Untreated 0.28bc  0.24c-f  0.26b-d  0.24c-f  0.26b 

2,4-D 27bc  . 22e-g  .12i  .10i  .18c 

3 , 6-DP  A 40a  .29b  .21f-h  .20gh  .28a 

Glyphosate .26b-d  .26b-d  ,24c-f  .23d-g  .25b 

Picloram .25c-e  .18h  ,10i  ,10i  .16d 

Triclopyr .22e-g  .18h  .13i  .10i  .16d 


Mean 28a  .23b  ,18c  .16d 


1 Values  followed  by  a common  letter  among  the  date-by— treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 


Table  74. — Isoleucine  concentrations  in  leaves  of  Macartney  rose  sprayed  with  five 
herbicides  (at  2.24  kg  ae  per  hectare)  on  June  12,  1978,  and  sampled  on  four  dates 


Isoleucine  concentration  (g/100  g moisture-free  tissue)1 


Treatment  Sampling  date  ( days  after  spraying) 

Mean 

June  14  (2)  June  16  (4)  June  20  (8)  June  30  (18) 


Untreated 0.50b  0.48bc  0.50b  0.46b-d  0.48a 

2,4-D 50b  . 40de  .24f  .20f  .34b 

3 , 6-DP  A 62a  .51b  .40de  .40de  .48a 

Glyphosate .48bc  .50bc  .46b-d  .43cd  .47a 

Picloram .47b-d  .36e  «20f  .23f  .32b 

Triclopyr .43cd  .36e  .26f  .22f  .32b 


Mean .50a  .44b  .35c  .32d 


■‘■Values  followed  by  a common  letter  among  the  date-by-treatraent  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 
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Table  75 . — Leucine  concentrations  in  leaves  of  Macartney  rose  sprayed  with  five 
herbicides  (at  2.24  kg  ae  per  hectare)  on  June  12,  1978,  and  sampled  on  four  dates 


Leucine  concentration  (g/100  g moisture-free  tissue)1 


Treatment  Sampling  date  (days  after  spraying) 

Mean 

June  14  (2)  June  16  (4)  June  20  (8)  June  30  (18) 


Untreated 0.98b  0.92bc  0.98b  0.88b-e  0.94a 

2,4-D.. .97b  .76ef  .44g  .34g  .63b 

3,6-DPA. ... 1.18a  .99b  .78d-f  .78d-f  .93a 

Glyphosate .94bc  .96b  .86b-e  .82c-e  .90a 

Picloram. . . . . . . .90b-d  .68f  .36g  *40g  .59b 

Triclopyr .82c-e  .68f  .46g  .37g  .58b 


Mean .97a  .83b  .65c  .60d 


1 Values  followed  by  a common  letter  among  the  date-by-treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 


Table  76. — Lysine  concentrations  in  leaves  of  Macartney  rose  sprayed  with  five 
herbicides  (at  2.24  kg  ae  per  hectare)  on  June  12,  1978,  and  sampled  on  four  dates 


Lysine  concentration  (g/100  g moisture-free  tissue) 1 


Treatment  Sampling  date  ( days  after  spraying) 

Mean 

June  14  (2)  June  16  (4)  June  20  (8)  June  30  (18) 


Untreated 0.75bc  0.69b-d  0.64c-e  0.68b-d  0.71a 

2,4-D 74bc  . 62de  .38f  .30f  .51b 

3,6-DPA 94a  .76b  .60d-e  .59d-e  .72a 

Glyphosate .72bc  .74bc  .68b-d  .64c-e  .70a 

Picloram 68b-d  .54e  .32f  .33f  .47b 

Triclopyr .64c-e  .55e  .40f  .32f  .48b 


Mean 75a  .65b  .52c  .48d 


1Values  followed  by  a common  letter  among  the  date-by-treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 
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Table  77. — Methionine  concentrations  in  leaves  of  Macartney  rose  sprayed  with  five 
herbicides  (at  2.24  kg  ae  per  hectare)  on  June  12,  1978,  and  sampled  on  four  dates 


Methionine  concentration  (g/100  g moisture-free  tissue)1 


Treatment  Sampling  date  (days  after  spraying) 

— — — — Mean 

June  14  (2)  June  16  (4)  June  20  (8)  June  30  (18) 


Untreated 0.21bc  0.20b-d  0.22ab  0.18c-e  0.20a 

2,4-D 20b-d  . 14fg  .08h  .06h  .12b 

3,6— DPA .24a  .20b-d  .16e-g  .16e-g  .19a 

Glyphosate .20b-d  .20b-d  .18c-e  .18c-e  ,19a 

Picloram .19b-e  ,13g  ,06h  ,06h  ,11b 

Triclopyr .17d-f  .14fg  .08h  .06h  .12b 


Mean .20a  .17b  .13c  .12d 


1 Values  followed  by  a common  letter  among  the  date-by— treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 


Table  78. — Phenylalanine  concentrations  in  leaves  of  Macartney  rose  sprayed  with  five 
herbicides  (at  2.24  kg  ae  per  hectare)  on  June  12,  1978,  and  sampled  on  four  dates 


Phenylalanine  concentration  (g/100  g moisture-free  tissue)1 


Treatment  Sampling  date  ( days  after  spraying) 

Mean 

June  14  (2)  June  16  (4)  June  20  (8)  June  30  (18) 


Untreated 0.62b  0.58b-d  0.60bc  0.55b-e  0.59a 

2,4-D 61b  .48ef  .28g  .23g  .40b 

3,6-DPA .74a  .62b  .49ef  .50d-f  .58a 

Glyphosate .59bc  .60bc  .54b-e  .52d-e  .56a 

Picloram .56b-e  .42f  .24g  .26g  .37b 

Triclopyr .52c-e  .42f  .30g  .25g  .37b 


Mean.. .61a  .52b  .41c  .38c 


1Values  followed  by  a common  letter  among  the  date-by-treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 
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Table  79. — Proline  concentrations  in  leaves  of  Macartney  rose  sprayed  with  five 
herbicides  (at  2.24  kg  ae  per  hectare)  on  June  12,  1978,  and  sampled  on  four  dates 


Proline  concentration  (g/100  g moisture-free  tissue)1 


Treatment  Sampling  date  (days  after  spraying) 

— Mean 

June  14  (2)  June  16  (4)  June  20  (8)  June  30  (18) 


Untreated......  0.58b  0.52b-e  0.54b-d  0.50b-f  0.53a 

2,4-D .56bc  .46d-f  -30g  .26g  .40b 

3,6-DPA 68a  .57b  .43f  ,44ef  .53a 

Glyphosate .54b-d  .52b-e  .53b-d  ,48c-f  .52a 

Picloram 50b-f  .42f  .26g  .28g  .36b 

Triclopyr .46d-f  .42f  .30g  .28g  ,36b 


Mean .55a  .49b  .39c  .37c 


1Values  followed  by  a common  letter  among  the  date-by-treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 


Table  80. — Serine  concentrations  in  leaves  of  Macartney  rose  sprayed  with  five 
herbicides  (at  2.24  kg  ae  per  hectare)  on  June  12,  1978,  and  sampled  on  four  dates 


Serine  concentration  (g/100  g moisture-free  tissue)1 


Treatment  Sampling  date  (days  after  spraying) 

Mean 

June  14  (2)  June  16  (4)  June  20  (8)  June  30  (18) 


Untreated 0.49b  0.46bc  0.48b  0.44b-d  0.47a 

2,4-D 49b  . 42b-e  .27f  .24f  .35b 

3,6-DPA .59a  .49b  .38de  .40c-e  .46a 

Glyphosate .48b  .48b  .44b-d  .42b-e  .46a 

Picloram .45b-d  .36e  .24f  .26f  .33b 

Triclopyr .44b-d  .38de  .30f  .26f  .34b 


Mean ,49a  .43b  .35c  .34c 


1Values  followed  by  a common  letter  among  the  date-by-treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 
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Table  81. — Threonine  concentrations  in  leaves  of  Macartney  rose  sprayed  with  five 
herbicides  (at  2.24  kg  ae  per  hectare)  on  June  12,  1978,  and  sampled  on  four  dates 


Threonine  concentration  (g/100  g mo  is ture— free  tissue)1 


Treatment  Sampling  date  (days  after  spraying) 

— — — Mean 

June  14  (2)  June  16  (4)  June  20  (8)  June  30  (18) 


Untreated 0.54b  0.50b-d  0.52bc  0.47c-f  0.50a 

2,4-D 52bc  .41fg  .25h  .22h  .35b 

3,6— DPA .65a  .54b  .42e-g  .43e-g  .51a 

Glyphosate 50b-d  .51b-d  .46c-f  .44d-f  .48a 

Picloram 48b-e  .37g  .22h  .26h  .33b 

Triclopyr .44d-f  .36g  .28h  .24h  .33b 


Mean 52a  .45b  .36c  .34c 


■’■Values  followed  by  a common  letter  among  the  date-by-treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 


Table  82. — Tyrosine  concentrations  in  leaves  of  Macartney  rose  sprayed  with  five 
herbicides  (at  2.24  kg  ae  per  hectare)  on  June  12,  1978,  and  sampled  on  four  dates 


Tyrosine  concentration  (g/100  g moisture-free  tissue)1 


Treatment  Sampling  date  (days  after  spraying) 

Mean 

June  14  (2)  June  16  (4)  June  20  (8)  June  30  (18) 


Untreated 0.48bc  0.44b-e  0.48bc  0.44b-e  0.46a 

2,4-D 48bc  . 37e-g  .21h  .18h  .31b 

3,6-DPA .60a  .50b  .38e-g  .38e-g  .46a 

Glyphosate .46b-d  .48bc  .43b-f  .41c-f  .44a 

Picloram .44b-e  «36fg  .18h  .21h  .30b 

Triclopyr .40d-g  .32g  .24h  .20h  .29b 


Mean ,48a  .41b  .32c  .30c 


1Values  followed  by  a common  letter  among  the  date-by-treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 
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Table  83. — Valine  concentrations  in  leaves  of  Macartney  rose  sprayed  with  five 
herbicides  (at  2.24  kg  ae  per  hectare)  on  June  12,  1978,  and  sampled  on  four  dates 


Valine  concentration  (g/100  g moisture-free  tissue)1 


Treatment  Sampling  date  (days  after  spraying) 

Mean 

June  14  (2)  June  16  (4)  June  20  (8)  June  30  (18) 


Untreated 0.64bc  0.60b-e  0.62b-d  0.58c-f  0.61a 

2,4-D 64bc  . 51fg  .32h  .26h  .43b 

3,6-DPA .80a  .66b  .52e-g  .52e-g  .63a 

Glyphosate .62b-d  .64 be  .58c-f  .55d-g  .60a 

Picloram .60b-e  «46g  .27h  .30h  .41b 

Triclopyr .54d-g  .46g  .33h  .28h  .40b 


Mean .64a  .56b  .44c  .41c 


1Values  followed  by  a common  letter  among  the  date-by-treatment  interactions  or  in 
each  group  of  means  are  not  significantly  different  at  the  5%  level  by  Duncan's  new 
multiple-range  test. 
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APPENDIX.— CHEMICAL  NAMES 
OF  HERBICIDES  STUDIED 


Atrazine 2-Chloro-4-(ethylamino)-6-(isopropylamino)-s-triazine. 

Bromacil 5-Bromo-3-sec-butyl-6-methyluracil. 

2,4-D  (2,4-Dichlorophenoxy)acetic  acid. 

Dalapon 2,2-Dichloropropionic  acid. 

Dicamba 3,6-Dichloro-o-anisic  acid. 

3,6-DPA 3,6-Dichloropicolinic  acid. 

Glyphosate AH  PhosphonomethyDgly  cine. 

Hexazinone 3-Cyclohexyl-6-(dimethylamino)-l-methyl-l,3,5-triazme-2,4(l//,3//)-dione. 

Picloram 4- Amino-3, 5, 6-trichloropicolinic  acid. 

2,4,5-T (2,4,5-Trichlorophenoxy)acetic  acid. 

Tebuthiuron A-[5-(l,l-Dimethylethyl)-l,3,4-thiadiazol-2-yl]-A,A'-dimethylurea. 

Triclopyr [(3,5,6-Trichloro-2-pyridinyl)oxy]acetic  acid. 
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